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Chapter 1 


introduction 


Hurricane and Coastal Storm Hazards on the North Carolina Coast 


Hurricanes and severe coastal storms are major threats to people and 
property in coastal North Carolina. Historically, only Florida exceeds North 
Carolina in terms of the number of hurricane landfalls among Atlantic coastal 
states.+ Between 1899 and 1985 North Carolina has experienced 24 hurricane 
landfalls, for an average recurrence of one hurricane every 3.6 years. Table 
1.1 provides an historical listing of these storms, and Figure 1.1 provides a 
graphic depiction of previous hurricane tracks. While it has been lucky in 
recent years and has received only glancing blows from hurricanes (Hurricane 
Charley and tropical storm Andrew in 1986; Hurricanes Gloria and Juan in 1985; 
Hurricane Diana in 1984), the North Carolina coast has not been so fortunate 
in the past. Devastating Hurricanes Donna (1960) and Hazel (1954) are still 
vivid memories for many older residents of the North Carolina coast. 

While hurricane and coastal storm events are a part of the natural 
coastal system and will continue, the risks associated with them has increased 
as a result of the dramatic growth occurring in coastal areas, including the 
North Carolina coast. Nationally, coastal areas are growing at a rate three 
times that of the nation as a whole. Between 1970 and 1980, population in the 
20 coastal North Carolina counties grew by approximately 17%, often with much 
greater levels of growth occurring on the Outer Banks--the most vulnerable 


lyeumann et al., Tropical Cyclones of the North Atlantic Ocean, 1871- 
1980, Washington, DC: NOAA, 1978; revised 1981. 
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Figure 1.1 


HURRICANE CROSSING THE GULF OF MEXICO 


AND ATLANTIC COASTS OR PASSING NEAR 
THE MAINLAND 
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locations. For instance, the Town of Long Beach (Oak Island) has reported 
that its population has grown by 20 times since 1960. Permanent population 
figures substantially underestimate the number of visitors and tourists that 
may be placed at risk during peak summer months. Concurrent with these trends 
is the general acknowledgement that major advancements in the prediction and 
forecasting of hurricane tracks is not likely.” 

North Carolina has addressed the hurricane hazard within the framework of 
its Coastal Area Management Program. The Coastal Area Management Act (CAMA) 
was adopted by the State legislature in 1974 and contains both a regulatory 
and planning program. > Policy direction is provided by the Coastal Resources 
Commission (CRC), a fifteen member group of citizens appointed by the 
Governor, and advised by the Coastal Resources Advisory Council (CRAC), a 
forty-seven member body primarily made up of local government representatives. 
The Division of Coastal Management, within the Department of Natural Resources 
and Community Development, is the State office in charge of implementing CAMA, 
and serves as a staff to the CRC. In all, 20 coastal counties are involved in 
the North Carolina program. North Carolina, as perhaps no other coastal 
state, has expressed its commitment to the careful management of its coastal 
areas and to reducing the long-term damages from hurricanes and coastal 
storms. 

The regulatory component of CAMA is contained in the state's permitting 
control over Areas of Environmental Concern or "AECs." While AECs include 
sensitive environmental areas, several coastal hazard areas are included. The 
principal non-regulatory management technique under CAMA is mandatory local 

2Ccommittee on Governmental Operations, "Federal Assistance to States and 
Communities for Hurricane Preparedness Planning," House Report Number 98-557, 


1983. 
3N.C.G.S. §113A-100 et seq. 


land use planning. Each coastal locality must prepare a land use plan and 
update it every five years, consistent with specific state standards and 
guidelines. These standards address a wide range of resource and 
environmental management issues from the protection of estuarine areas to the 
identification and protection of valuable mineral areas. As of 1984, the 20 
coastal counties and 55 municipalities had state-approved comprehensive plans 
in place.4 

In May of 1983 the CAMA provisions were modified to require the explicit 
consideration of hurricane and coastal storm hazards in local land use plans. 
Localities were required not only to consider policies and actions to mitigate 
storm hazards prior to the event, but also to prepare post-storm 
reconstruction plans and policies to guide the redevelopment process following 
such a disaster. The overriding objective of these provisions is to encourage 
coastal localities to manage development and redevelopment in ways which 
minimize future storm losses, both in terms of property and human life. 

The new CAMA regulations require localities to prepare storm mitigation 
policies for their land use plans with the following elements: 


(i) A composite hazards map and brief narrative description of 
hazardous areas located within the planning jurisdiction; 


(it) An inventory and analysis of the existing uses of the land in 
hazard areas; 


(iii) A description of the relative severity and type of risk or risks 
and an indication of the monetary value of the losses that might 
be sustained in each of the hazard areas; 


(iv) Hazard mitigation policies which apply to all hazard areas, 
including both public and private facilities. 


“David J. Brower and Daniel Carol, Coastal Zone Management as Land 
Planning, Washington, DC: National Planning Association, 1984; David Owens. 


"Coastal Management in North Carolina: Building a Regional Consensus," Journal 


of the American Planning Association, Vol. 51, No. 3 (summer): 322-329. 
215 N.C. Admin. Code 07B.0203(b) (a). 


In developing these policies, localities are instructed to consider at 


least the following: 


(i) Separate policies which deal with the effects of high winds, 
flooding, wave action, and erosion for those hazard areas where 
such forces may be expected; 


(ii) Means of dealing with structures and uses which do not conform to 
the hazard mitigation policies; 


(iii) Means of encouraging hotels, restaurants, and similar large 
commercial structures to locate outside of erosion-prone areas; 


(iv) Policies which deal with the acquisition of parcels located in 
hazard areas or rendered unbuildable, for the purpose of public 
access. 

The guidelines also require the preparation of a post-disaster 
reconstruction plan which implements the above policies and explicitly 
distinguishes between immediate cleanup and repair and longer term recovery 
issues. Specifically, reconstruction plans must include, among other things, 
the establishment of post-storm reconstruction guidelines, including: “the 
timing and completion of damage assessments; the timing and imposition of 
temporary development moratoria; and the development standards to which 
repairs and reconstruction shall conform. "® 

Localities are to establish schedules for reconstruction "according to 
established priorities assigned to the restoration of essential services, 
minor repairs, major repairs and new development."/ Localities are also to 
prepare policies to guide the repair or reconstruction of public facilities, 
and to consider their possible relocation outside of hazard zones. The 
locality is also required to consider the establishment of a "reconstruction 
task force," to oversee post-storm recovery and to deal with the policy 
questions which arise during the reconstruction phase. 


645 N.C. Admins ‘Code 07B-0202(a)(b) (iv). 
715 N.C. Admin. Code 07B.0202(a)(b)(v). 


Evacuation is also a strong concern in the CAMA guidelines. Indeed, some 
of the strongest language (in the revised 1985 version) concerning the 
management of local development is found here. The locality, in consultation 
with the county (where relevant) and the State Division of Emergency 
Management, must consider the adequacy of the local evacuation plan. "If the 
required evacuation time exceeds the standard warning time as provided by the 
National Weather Service, the local government should consider adopting 
policies which would improve the capacity of evacuation routes, or limit the 
level of development in areas to be evacuated, or otherwise reduce the amount 
of time needed to safely evacuate. "8 

While these CAMA regulations are relatively specific in their 
identification of the required content and coverage of local plans, they 
provide little concrete or practical guidance as to how to go about developing 
and implementing these hurricane and post-storm reconstruction components. 
Consequently, a strong need exists for the development of a detailed guidebook 
which will assist North Carolina coastal localities in developing and 
implementing hurricane mitigation and post-storm reconstruction programs. Its 
preparation will hopefully assist coastal localities in achieving the long- 
term hazard reduction objectives established by the CAMA guidelines, and will 
result in a substantial reduction in the long term losses--both to life and 


property--from hurricanes and coastal storms. 


815 N.C. Admin. Code 07B.0203(b)(c). 
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Focus on Growth Management 


Localities and states use a number of alternative approaches to 
mitigating hurricane and coastal storm hazards. Several approaches have 
become popular: the provision of flood insurance under the federal 
government’s National Flood Insurance Program (NFIP); the provision of post- 
hurricane disaster assistance, usually by state and federal agencies; efforts 
to reinforce the coastal environment through the construction of seawalls, 
revetments, and groins, and the renourishment of beach sands and dunes; and 
building codes and construction standards which encourage or require that 
coastal buildings and facilities are better able to withstand hurricane and 
storm forces. Another approach to these hazards is simply to reinforce the 
warning and evacuation system in place and generally to find ways to protect 
people, such as by evacuating and sheltering them, from storm forces. While 
localities and states typically rely heavily on one or more of these 
approaches, there are serious limitations to each which must be recognized. 
While we do not advocate abandonment of other techniques, we do wish to point 
out the limitations and how these limitations can be overcome through the 
supplemental use of growth management techniques. 

Structural approaches to mitigation--either by strengthening the 
shoreline through seawalls, groins, jetties, and so on, or by strengthening 
buildings and facilities themselves--are conventional approaches and are 
dominant in many coastal regions. These approaches have important 
limitations. In North Carolina, localities are not permitted to adopt 
building standards more stringent than those contained in the State Building 


Code, unless they obtain formal approval from the State Building Code 
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Council.? And, although the Building Code Council has recently modified the 
code to more adequately address hurricane conditions, building standards can 
go only so far in protecting property and human lives. Requiring "hurricane- 
proof" structures is inappropriate and economically infeasible. Engineered, 
multi-family structures are better able to withstand storm forces, but their 
location in high hazard areas (e.g., close to an eroding beach) creates the 
need for structural protection. Moreover, while such structures are certainly 
stronger, they are not immune to hurricane destruction. 1° Permitting 
shoreline development pell-mell with the understanding that seawalls and other 
protective structures will be built to guard against hurricane and storm 
forces is an extremely expensive approach, and one which is likely to have 
limited effectiveness. The 17-foot seawall built in Galveston, Texas, for 
example, despite its immense cost, is only designed to protect against a 
medium-sized hurricane (a category 3 on the Saffir-Simpson index!1) and has 
served to reduce much of the beach seaward of it. In North Carolina, the 
option of this kind of structural reinforcement has been eliminated. In 1984 a 
ban on all permanent shore bordering structures along the North Carolina coast 
was imposed. Those wishing to build structures in hazardous and highly 
erosive areas will now have to do so under the assumption that future 
structural protective devices will not be permitted. 

%With the exception of ordinances adopted to comply with new NFIP 


regulations, which are now more restrictive in some areas than the State 
Building Code. 


Orrin Pilkey et al, Coastal Design: A Guide for Builders, Planners and 
Homeowners, New York: Van Nostrand Reinhold; Jack Salmon "Vertical Evacuation 
in Hurricanes: An Urgent Policy Problem for Coastal Managers," 12 Coastal Zone 


Management Journal No. 2/3. 


Neumann et al, Tropical Cyclones of the North Atlantic Ocean, 1871- 
1980, Washington, DC: NOAA, 1978; srevised 1981. 


ay. 


Beach nourishment or replenishment is another form of structural 
reinforcement and another response to hurricane and coastal storm hazards. 
However, this strategy is very expensive and suffers from very limited 
effectiveness. New Hanover County, North Carolina, has estimated that the 
total annual cost to replace all of the sand eroded from county beaches would 
be over $5.2 million dollars. }? Great expense and effort can be expended to 
replenish beach materials only to find that a substantial amount of this 
material is lost during the next winter storm. 

Exclusive reliance on emergency response and evacuation measures will 
also be inadequate. Such an approach does nothing, of course, to protect 
public and private property, and the sharp increases in coastal population is 
serving to dwarf existing evacuation capacities. Moreover, as already noted, 
there has been little improvement in our scientific and technical ability to 
predict and forecast hurricanes. One much discussed response to these 
problems is to evacuate coastal residents vertically--that is, in private 
engineered structures on the coast. There are, however, a host of legal and 
practical problems with this idea which have yet to be resolved (e.g., the 
legal liability of the owners of these structures) and a basic question 
concerning the safety of residents.t3 Vertical evacuation, or refuge, as it 
is sometimes called, can create potentially catastrophe situations where a 
single building failure may lead to a high loss of human Lacey 

Heavy reliance on federal programs, specifically flood insurance and 
disaster assistance, may also be inappropriate. In both programs the federal 
government appears to be moving away from private subsidies to a position of 

1l2New Hanover County, N.C., County Involvement in Beach Erosion (1982). 


3 Sack D. Salmon, "Vertical Evacuation in Hurricanes: An Urgent Policy 
Problem for Coastal Managers," 12 Coastal Zone Management JOUrTIC lL NOW e7.c8 


1s! 


greater financial responsibility for states, localities, and individual 
property owners. It seems apparent that future federal disaster aid will be 
strongly contingent on the good faith efforts of states and localities to 
mitigate hurricane and coastal storm hazards. In short, local and state 
governments can no longer turn to the federal government for a carte blanche 
on recovery and reconstruction. Instead, they must act in ways which 
responsibly prevent or reduce these potential losses in the future or be 
willing to suffer the losses in an increasingly unilateral manner. 

Any effective mitigation program must be founded on a full understanding 
of the natural dynamics of the coastal environment. As noted, in recent years 
much of the coastal development has been occurring on extremely hazardous and 
environmentally-sensitive barrier islands, and much of the focus of this 
report is on management approaches which can be undertaken in this context. 
Barrier islands have been shown to migrate and are composed of a complex set 
of natural dynamics (e.g., washover processes, littoral drift, inlet 
formation, dune and beach dynamics) which are in turn modified by hurricanes 
and storms. 14 Coastal erosion, whether a result of normal offshore littoral 
patterns, the occurrence of hurricanes and storms, or the general rise in the 
sea level, makes development along the shores of barrier islands particularly 
tenuous. Effective mitigation approaches, and the approach adopted in this 
manual, build upon an understanding of, and are sensitive to, those natural 
dynamics. 

14yallace Kaufman and Orrin Pilkey, The Beaches are Moving: The Drowning 


of America’s Shoreline, Garden City, NJ: Doubleday Book, 1977; Stephen 
Leatherman, The Barrier Islands Handbook, Baltimore: University of Maryland, 


1979; Orrin Pilkey et al, From Currituck to Calabash: Living with North 
Carolina’s Barrier Islands, Durham, NC: Duke University Press, 1980. 
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This mitigation manual is concerned primarily with the use of growth 
management as a strategy for reducing coastal storm hazards. Growth 
management can be defined as a conscious attempt on the part of government to 
influence, either directly or indirectly, the location, density, type, and 
timing of quality of urban growth and development occurring in a community. 
This can be accomplished through a number of specific programs and policies 
described in this report, including the direct regulation of coastal 
development (e.g., through zoning and subdivision ordinances), land and 
property acquisition, capital facilities policies, and taxation and fiscal 
incentives. These techniques have in common the objectives of reorienting or 
redirecting urban development away from the most hazardous coastal locations. 

While the focus of the manual is on the use of growth management 
techniques, we do not wish to imply that this is the singular approach that 
localities should adopt. Just as the previously-described techniques have 
limitations, so also does growth management. For instance, growth management 
approaches, as we have described them here, can do little to mitigate the wind 
hazards generated by hurricanes. These hazards are best addressed through 
local and state building codes. We present growth management as a tool to be 
used as a supplement to other mitigation programs--to correct for the 
limitations of other techniques. Each locality will have to decide on the best 
overall strategy and combination of mitigation approaches. 

l5pavid J. Brower et al, Managing Development in Small Towns, Chicago: 


APA Planners Press, 1984; David R. Godschalk, David J. Brower et al, 


Constitutional Issues of Growth Management, Chicago: APA Planners Press, 
1979. 
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Figure 1.2 


DISASTER RESPONSE STAGES 


J 
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As Figure 1.2 indicates, there are several key phases in the disaster 
process or cycle. Two of these, pre-hurricane mitigation and post-hurricane 
reconstruction, are of concern to us here. The growth management approach to 
mitigating coastal storm hazards, and the specific programs and policies 
described in the chapters to follow, can find effective application in both of 
these stages of the disaster cycle. In the pre-storm phase, growth management 
seeks to influence the normal patterns of development--both new development 
and normal Me dece opments of older developed areas. During reconstruction, and 
depending upon the magnitude of the event and level of destruction, 
opportunities will exist to mitigate future losses by rebuilding in safer 


locations and through safer development and building designs. 


Plan for the Manual 


The following chapters seek to provide local officials in coastal 
jurisdictions with a clear understanding of the concept of growth management 
and of the specific programs and policies which can be used to mitigate storm 
hazards both in advance of and following a hurricane or storm. Chapter 2 
introduces more fully the concept of growth management and discusses in detail 
the various community goals and objectives which can be advanced through such 
programs. It places hurricane and coastal storm hazard mitigation within a 
broader, multi-objective framework and discusses ways in which local goals and 
objectives can be dovetailed. It also introduces the concept of risk and 
discusses theoretical issues in determining acceptable local levels of 
hurricane and storm risks. Chapter 3 describes the intergovernmental and 
institutional context in which hurricane hazard mitigation and local growth 
management occur. Included are, for instance, a discussion of the nature and 


extent of local powers and a description of relevant federal and state laws 


Ly) 


and administrative procedures which have some bearing on local mitigation 
efforts. 

Chapter 4 provides a methodology for identifying, mapping, and evaluating 
the different risks associated with hurricanes and coastal storms. It focuses 
on practical approaches and on identifying readily available sources of data 
and information. Chapter 5 provides a detailed review of the alternative 
growth management tools and techniques that can be employed in reducing local 
hurricane risks. Examples of their use in North Carolina and in other states 
and localities are provided. In addition, Chapter 6 describes the unique 
needs and decisionmaking pressures evident in the aftermath of hurricane or 
major storm. A number of alternative institutional approaches to managing 
reconstruction and redevelopment during this period are reviewed (e.g., 
moratoria on redevelopment, reconstruction task forces). 

Chapter 7 provides an overview of the legal issues pertaining to this 
subject. It discusses the legality and constitutionality of the various 
growth management tools and techniques described earlier. It also discusses 
other legal issues of relevance to the hazard mitigation area, such as the 
liability of local governments to prevent development in dangerous coastal 
locations. Chapter 8 adds a final summary and concluding note on the 
necessity of local leadership in coastal hazard mitigation. Finally, two 
appendices contain background information on the nature of hurricanes and 
coastal storm hazards, as well as model mitigation ordinances. It is our hope 
that this guidebook can serve as a reference and a resource to help local 
officials in the adoption and effective implementation of growth management 


programs. 
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Chapter 2 


Using Growth Management to Reduce Hurricane and Coastal Storm Hazards 


Introduction 


This chapter introduces the concept of growth management and places it in 
a risk assessment framework. Growth management is an effective approach to 
mitigating hurricane and coastal storm risks, yet before this technique should 
be applied, the locality must make the determination that collective risks, 
existing or future, are in some sense unacceptable. Accordingly, the first 
section of this chapter will present a broad theoretical framework in which 
local officials can consider the relative hurricane risks in their particular 
locality, and the extent to which mitigation or reduction of these local risks 


is considered desirable. 


Placing Hurricanes and Coastal Storms in a Risk Analysis Framework 


As Appendix I discusses in detail, hurricanes and severe coastal storms 
generate physical forces which put property and human lives at risk. This is 
an endemic threat in coastal living. The existence of such threatening 
physical forces does not automatically suggest that we retreat from the coast. 
On the contrary, coastal environments are increasingly attractive places in 
which to reside and work. The question is one of balancing the dangers of 
coastal living against the benefits derived from it, and of deciding what 
constitutes an acceptable or unacceptable level of risk. Where risks are 
determined to be unacceptably high, certain actions (e.g., exit, mitigation, 
risk-sharing, etc.) are then called for. 

Figure 2.1 presents a general framework for understanding the process of 


risk analysis and in which to place hurricane and coastal storm risks. Two 
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primary components of risk analysis can be identified: risk determination and 
risk evaluation. In the first determination stage, the primary task is to 
identify and estimate the range and extent of the risks involved. The second 
element concerns whether to accept the risk, and, if so, to what extent. Risk 
determination involves quantifying the risks associated with hurricanes and 
coastal storms, and risk evaluation involves deciding whether, and in what 
ways, individuals and collective bodies should respond to these risks. 

Chapter 4 deals wien the identification and quantification of hurricane risks 
and reviews a number of methodologies and techniques by which to accomplish 
this. The discussion which follows in this chapter deals with issues involved 


in risk assessment. 


Risk Evaluation: Assessing the Acceptability of Coastal Storm Hazards 


When a locality has identified the existence and extent of hurricane and 
coastal storm hazards, it must determine whether these risks are acceptable. 
In most cases the question will be one of degree: that is, to what extent are 
they acceptable and beyond what point are they no longer acceptable? Once 
these questions are answered, then appropriate actions and policies can be 
taken which bring levels of risks in line with decisions about acceptability. 

From a philosophical point of view, several policy positions might be 


taken when defining "acceptability." 


lWilliam D. Rowe, "Governmental Regulation of Societal Risks," 45 Geo. 
Wash, L, Rev. 944-968 (1977). 


This discussion is taken largely from Beatley, Influences on the 


Priority, Adoption, and Effectiveness of Local Coastal Storm Hazard 
Mitigation, Chapel Hill, NC: UNC Center for Urban and Regional Studies, 1986. 
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Figure 2,1 


Coastal Storm Risk Analysis 
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1. Reduce hurricane risks to the greatest possible extent. This 


position would argue that no degree of coastal storm risk should be accepted 
and that every possible mitigative action, no matter what its cost, should be 
undertaken. This appears an untenable position and would seem to call for a 
complete retreat from the coastline altogether. This position does not 
acknowledge that taking risks may yield significant social benefits and that 
complete mitigation may tend to be very costly from a social point of view. 

2. Balance hurricane risks against social benefits. A more moderate 
position would argue that the acceptability of social risks must be balanced 
against the benefits obtained from taking or permitting these risks. For 
instance, the social benefits derived from building a high-rise hotel in the 
500-year flood zone ("B" zone) might be deemed to far outweigh the storm or 
flood risks associated with this location. On the other hand, if the building 
were proposed for a location in a high velocity wave zone ("V" zone), the 
risks may be judged to exceed the benefits derived and that preventing its 
location here is then justified. 

In assessing these costs and benefits, a number of factors must be 
considered.> An important consideration is whether there is a reasonable 
alternative to the risk-creating action in question. Even though it may be 
determined that the benefits of permitting development in a hazardous location 
exceed the risks, can such development yield the same level of benefits but at 
a location which involves fewer risks? It can be convincingly argued, for 
instance, that coastal setbacks do not reduce the overall benefits from 
coastal development but rather move them back from the ocean, in turn reducing 
the level of storm risk and increasing the net benefits produced. 


3William W. Lowrance, Of Acceptable Risk, Los Altos, CA: William 
Kaufman, Inc. 
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3. A maximum acceptable hurricane risk. A standard such as the previous 


one may lead to a utilitarian maximizing of net social benefits, regardless of 
the actual impacts on individuals. For instance, it might be argued under the 
balancing approach that, even though a number of individuals are likely to be 
killed should a hurricane hit the locality, the social benefits of permitting 
hazardous development (e.g., levels of development in excess of evacuation 
capacity) exceed these social costs. This is clearly unacceptable from the 
point of view of individuals losing their lives in these circumstances. 
Consequently, a "maximum acceptable risk standard" would not be acceptable. 
For instance, we may establish that, regardless of the level of net social 
benefits that might result from such a practice, no additional coastal 
development will be permitted to occur if it raises required evacuation time 
beyond 12 hours (or whatever is deemed the maximum risk that any average 
evacuating individual should have to face). 

4. An equitable distribution of hurricane risks. Hurricane and coastal 
storm risks can be distributed in many different ways, even when satisfying 
some of the above standards. This evaluatory standard or principle would 
suggest that an existing risk may be unacceptable because it is distributed 
unfairly. For instance, a locality may assess developers or homeowners ron 
the full costs of public facilities located in particularly hazardous sites 
because it feels that it is unfair for the larger public to subsidize such 
private activities. A locality may take certain risk-reducing actions, for 
instance the building of new storm shelters, because it determines that 


hurricane risks are unfairly high for elderly and lower-income residents. 
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The Issue of Voluntarily-borne Risks 


An important value question which policy makers dealing in this area will 
undoubtedly confront is the extent to which local governments in their 
attempts to reduce coastal storm risks are usurping the risk-taking authority 
of the individual. Is it legitimate for the locality to judge as unacceptable 
a risk which the individual has judged to be acceptable (e.g., building a home 
on the water)? Response to such arguments hinges in large part upon empirical 
understandings of a risk. Most individual risk-taking behavior is not 
strictly "exclusive"; that is, one person's risk-taking behavior affects the 
welfare of others in the community. With respect to coastal storm hazards, 
this non-exclusivity occurs in numerous ways. Homes built in high hazard 
areas can turn into battering rams, destroying homes in other locations. 
Construction too close to the ocean, and the protective works which usually 
follow, are highly erosive and may serve to undermine the beach and dune 
system which protects other homeowners. Structures built in high hazard areas 
may also comprise a significant portion of the local tax base, so that the 
cumulative effect of individual risk-taking could endanger the fiscal health 
of the whole community. In terms of lives, when residents must be rescued 
from hazardous locations, rescue workers risk their own lives and public 
agencies expend their resources. One coastal resident’s need to evacuate 
reduces the ability of other coastal residents to do so. The list of such 
"public effects" is extensive. 

However, even if an individual's risk is in fact completely internalized 
(i.e., does not affect someone else or the public in general), there may 
remain legitimate reasons for public risk-reducing actions.* Individuals 

4Timothy Beatley, Development Management to Reduce Coastal Storm Hazards: 


Policies and Processes, Chapel Hill, NC: UNC Center for Urban and Regional 
Studies, 1985. 
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often lack the time, resources, information, or specific cognitive abilities 
to engage in risk calculations. For instance, the adoption of a jurisdiction- 
wide building code is clearly justified in that the average coastal homebuyer 
would not have the necessary information or expertise to adequately evaluate 
the ability of the structures to withstand hurricanes. Moreover, it can be 
convincingly argued that the public sector has strong ethical obligation to 
protect the health, safety, and welfare of individuals, an obligation founded 


on democratic consent. 


Hurricane Hazard Mitigation Goals and Standards 


Judgments about the acceptability of coastal hurricane and coastal storm 
hazards will in turn lead to the consideration and adoption of hazard 
reduction goals and a specific ordering of these goals. Such goals then serve 
to guide the development of more specific programs and policies to implement 
them. These goals might be generated by the following questions which 


summarize earlier discussion: 


A. Are existing risks acceptable? 


o No =P 1. Reduction of human injury and loss of life. 

Reduction of damages to existing development. 

3. Reduction of damages to existing public 
facilities and structures. 


ie) 


o Yes 


Do nothing. 


25 
Bia Are future risks acceptable (given best available knowledge of 
the future)? 
o No == 1. Reduction of human injury and loss OL Lite”: 
2. Reduction of damages to future development. 


3. Reduction of damages to future public 
facilities and structures. 


o Yes 


Do nothing 


These goals can then be ranked, depending upon the specific priorities 
and concerns of the locality. For instance, in a barrier island locality 
where most development is located in the least hazardous locations and yet 
where evacuation off the island is difficult, reducing the level of risks to 
human life may be of greatest importance. In a locality where evacuation is 
relatively easy, yet where development has and continues to occur in the most 
hazardous locations, priority may be given to the reduction of damages to 
property. It should be remembered, however, that which goals receive priority 
will depend upon judgments about the nature of the local risk. Reducing risks 
to human life may be the most important goal even in the locality where 
evacuation is relatively easy, if officials believe that substantial numbers 
of residents will remain in their homes during a hurricane and that prevailing 
building practices are not adequate to prevent major catastrophes from 
occurring. 

Once these relatively general goals are established, it is advisable that 
a locality seek to develop more specific risk-reduction standards. These can 
then serve as operational standards of what is or is not an acceptable level 
of risk and will provide specific guidance in selecting appropriate policies 
and programs to achieve them. Some examples of such standards might include: 


o Total required evacuation time for the locality shall not exceed 24 
hours; 
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o No more than 25 percent of the total value of taxable private property 
shall be located in the 100-year floodplain; 


o No future residences or other structures shall be located in Coastal 
High Hazard Zones (V zones) ; 


o Development in areas in the community where the storm hazard is 
greatest will not be permitted until development capacity in safer 


locations has been reached; 


o Residential development shall not occur seaward of the beach road, 
unless a protective dune exists to shield it from storm forces; 


OVEtce 


Integrating Risk Reduction and Other Local Objectives 
The relation of storm hazard reduction goals and the programs designed to 
advance them to other community objectives should always be considered. Among 


these non-mitigation goals might be some of the following: 


o The protection and enhancement of the natural environment and 
ecosystem; 


o The enhancement and improvement of the local economy and the adequate 
provision of employment and income for residents; 


o The availability of sufficient and affordable housing stock for 
existing and future residents; 


o The protection of aesthetic and scenic characteristics of the coastal 
environment; 


o The preservation of the high quality of life and small town atmosphere 
of the community; 


o The achievement of efficiency in the provision of public services and 
facilities. 


Ifeator instances the protection orscoastal wildlife areas is an 
important local goal, this may be accomplished through the public acquisition 
of such lands, which are likely also to be areas susceptible to hurricane and 


storm forces. Acquisition of these lands in these cases serves multiple local 
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goals. Certain mitigation policies, such as setbacks and density restrictions 
for instance, may also serve to advance local goals of preserving aesthetic 
resources and ensuring the economic attractiveness of the area. It is 
important to integrate mitigation goals with other pertinent local goals and 
objectives. This will almost certainly tend, as well, to enhance the 


political and financial acceptability of such measures. 


Using Growth Management to Reduce Hurricane and Coastal Storm Risks 

This section discusses the use of growth management tools and techniques 
as an effective approach to reducing many of the risks and hazards associated 
with hurricanes and coastal storms. Growth management has been defined to 
include programs and policies which serve to influence the location, density, 
timing, and type of development occurring in a community. 

Growth management programs, as we define them, have historically 

been designed to address a number of social and economic objectives. Primary 
among these objectives has been the promotion of compact and contiguous urban 
development, the provision of cost-efficient sewer, water and other public 
services, and the protection of the natural resource base (e.g., productive 
farmland and forestland). Growth management programs have in more recent 
years attempted to address such problems as the availability of affordable 
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housing~ and the protection of aesthetic and visual resources.’ 


-David J. Brower et al, Managing Development in Small Towns, Chicago: APA 
Planners Press, 1984; David J. Godschalk et al, Constitutional Issues of 


Growth Management, Chicago: APA Planners Press, 1979. 


6w. Dennis Keating, "Linking Downtown Development to Broader Community 
Goals: An Analysis of Linkage Policy in Three Cities," 52 Journal of the 
American Planning Association 1986, No. 2 (summer): 133-141. 

Christopher J. Duerksen and Mary C. Bean, "Land and the Law 1985: A Run 
on the Bank," 17 The Urban Lawyer No. 4, 827-870 (1985). 
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Modifying the Characteristics of Growth 


Growth management programs and policies can accomplish goals of hazard 
mitigation as well as the range of social and economic goals identified above, 
by seeking to influence or modify one or more characteristics of urban growth 
and development. These key characteristics or dimensions of growth include 
the following: 

1. Location. A primary strategy for reducing hurricane and coastal 
storm hazards is to avoid the location of human activities in close proximity 
to the source of these hazards. This may suggest, for instance, that high 
hazard coastal storm surge zones be left in an undeveloped state. 

2. Density. An important determinant of the extent of risk from 
hurricane hazards is the density of development which occurs in high hazard 
locations. Actions may be taken, for example, to ensure that low development 
densities occur in these high hazard areas, such as low density residential. 
The overall density of development in a community may be controlled or 
influenced, for example, to ensure the ability of residents to evacuate in the 
event of an approaching hurricane. 

3. Timing. The phasing or timing of growth may be desirable in order to 
ensure that local planning capacity and local services and facilities crucial 
to responding to hurricane and coastal storm disasters are not outstripped. 
Future development on a barrier island, for example, may be phased according 
to the capacity of the local street and bridge system to accommodate 
evacuation in the event of a hurricane. 

4. Type. The type of growth or development refers to the actual uses to 
which land and space is put. Typical uses include commercial and industrial, 


single family residential, multifamily, open space and recreational uses, and 
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so on. The presence of storm hazards may suggest that certain uses are more 
appropriate than others in certain high hazard areas. For instance, 
recreational and marina areas may be the most appropriate uses for high hazard 
flood zones, because they involve low levels of property, and do not serve to 
undermine the preexisting protective features of the natural environment 


(e.g., dunes, vegetation, etce)= 


Conclusion 

How should communities go about deciding how to respond to hurricane 
hazards? Risk analysis is a good first step in developing a growth management 
policy to reduce coastal storm hazards. This chapter suggests that local 
governments focus the policy debate on community attitudes towards coastal 
hazard risks--the extent to which risks should be reduced, the levels of risk 
that balance out against the benefits of development, the maximum risk 
acceptable, and which elements of the community bear the risks. Local 
governments cannot necessarily escape responsibility by relying on 
voluntarily-borne risks, because the external effects and unintended 
consequences of individual risk-taking often call for public intervention. 

Once a community generates overall hazard reduction goals, it can then 
rank and operationalize its objectives, specifying such standards as an 
evacuation time limit or restrictions on the type and level of development to 
be allowed in high hazard areas. These mitigation planning guidelines can 
often be integrated with other local policies, such as protecting the coastal 
environment or preserving a distinctive atmosphere and quality of life, 

In many cases local governments can best achieve their hazard mitigation 
goals through growth management, which reduces risks by reducing the exposure 


of lives and property to coastal storm hazards. Growth management limits and 
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guides new development by modifying its location, density, timing, and type, 
thereby reorienting intensive development away from hazardous locations. 
Chapter 5 specifies the growth management tools and techniques available to 
implement local mitigation strategies, following Chapter 4’s discussion of 
the tools which local governments can use to identify hazard location and 


exposure. 
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Chapter 3 


Institutional Context for Coastal Growth Management 


Though growth management, like all land use regulation, is traditionally 
a local government responsibility, coastal local governments must operate in 
an interlocking framework involving all three levels of government--federal, 
state, and local. The interrelated programs and agencies affecting coastal 
area management present a complex web of legal requirements and political 
pressures with which local governments should become familiar in designing and 


implementing their own hazard mitigation policies. 


I. The Federal Government 


Perhaps the originating impulse for coastal area management in general 
and storm hazard mitigation in particular comes from the federal government, 
especially in terms of funding and setting the policy agenda. Because of the 
Commerce Clause of the U.S. Constitution, which empowers Congress to regulate 
navigation and interstate commerce, the federal government has always had a 
strong presence on the coast. The regulation of navigation led to a direct 
involvement in coastal development, through the activities of the Army Corps 
of Engineers (COE) in constructing breakwaters, dredging channels, regulating 
private construction, and otherwise promoting navigation and commerce. More 
recently, other federal agencies such as EPA have regulated private 
development activities under the authority of environmental legislation, to 
protect coastal waters from pollution and coastal environments from 
degradation. Currently, the federal presence on the coast is confusing and 


multifaceted: different federal agencies play the roles of developer, 
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financier of private development, regulator, and facilitator of state 
government programs. These forms of federal involvement in coastal 
development regulatory policies are in addition to the background role of the 
National Weather Service in providing the hurricane monitoring, forecasting, 
and modeling services which yield the raw data for coastal area management. 
Though the federal government's commerce power is so extensive that it 
could theoretically pre-empt all state and local coastal management, federal 
coastal policies have been described as a paradigm of the New Federalism, in 
which the federal government does not directly regulate state government or 
private activity, but engages in program support and institution-building, 
usually through categorical grants. The lure of federal dollars, even with 
complicated procedural and legal strings attached, has been effectively used 
to create agencies and procedures at the state and local levels rather than to 
mandate substantive coastal policy. The New Federalism model aptly describes 
the two federal programs with the greatest effect on coastal hazard 
mitigation: the National Flood Insurance Program (NFIP) and the Coastal Zone 


Management Act. 


A. National Flood Insurance Program 


A significant factor in coastal development as a whole and a major 
impetus for local mitigation programs, the NFIP was established by the 
National Flood Insurance Act of 1968. The program is intended to reduce the 
magnitude of flood disaster losses and federal disaster aid by providing 
federal flood insurance to floodplain residents, in return for building codes 
and land use control measures by the appropriate local government. Since 


1g Finnell, Intergovernmental Relationships in the Coastal Zone, 25 Nat. 


Rese) ec oo0. 


private-sector flood insurance is often unavailable, local governments would 
be encouraged to qualify for the program in order to make the insurance 
benefits available to their residents. At the same time, the required 
development regulations would ensure that new construction would be better 
protected from flood hazards, thus diminishing the necessity for flood 
insurance claims payments and federal disaster aid expenditures.” 

The program is initiated when the Federal Insurance Administration (FIA), 
a division of the Federal Emergency Management Agency (FEMA), identifies a 
flood-prone community, generally one which contains a 100-year floodplain. 


After FIA prepares a Flood Hazard Boundary Map for a community, the local 


2The New Federalism approach of the NFIP was upheld in Texas Landowners 
RigutswAss nev sharrisy 453eha9Supp. @b0258¢1978),, taf ftde598ern2de311 .(1979) , 
cert, den. 444 U.S. 927 (1979). The court found that conditioning flood 
insurance benefits on enactment of development restrictions was not an 
unconstitutional interference with state sovereignty. 
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government can enroll in the emergency phase of the NFIP, instituting 
preliminary development regulation and making limited insurance coverage 
available to its residents. Except for communities identified as minimally 
flood-prone, before a jurisdiction enters the regular phase of the program, 
FIA undertakes a detailed flood hazard survey which delineates and categorizes 
the geographical extent of potential hazards and is graphically represented by 
a Flood Insurance Rate Map (FIRM). As its name suggests, the FIRM provides 
the basis for setting flood insurance premiums for particular properties, but 
it also determines the extent and level of required development regulations, 
usually elevation requirements. For instance, the 100-year floodplain in a 
community is basically divided into A-zones and V-zones. The latter, being 
subject to wave action as well as storm surge up to the 100-year flood level, 
necessitates stricter elevation and construction standards for new development 
in an enrolled community .°? 
In terms of widespread participation, the NFIP has been a great success 
in attracting local governments to enroll, but it has been rather less 
successful in controlling development in vulnerable coastal areas: 
The benefits to communities and their citizens are so great that most 
coastal communities do participate in the program. However, the program 
has not been successful in discouraging development in hazardous coastal 
areas... The availability of federally subsidized flood insurance has 
eliminated much of the economic risk involved in coastal development. 


Even though the availability of subsidized insurance has to an extent 


perpetuated the disaster/federal aid/rebuilding/disaster cycle the NFIP was 


3specific technical provisions of the NFIP are discussed in Chapter 4. 

4uildreth, Legal Aspects of Coastal Hazards Management, in Edge (ede), 
Coastal Zone '80, Vol. II, Proceedings of Second Symposium on Coastal & Ocean 
Mgmt., Am. Soc. of Civil Engineers (1980), at 1374. The extent to which the 
NFIP has contributed to coastal development is controversial. A GAO Report, 
Flood Insurance: Not a Significant Factor in Encouraging Coastal and Barrier 
Island Development, August 1982, concluded that subsidized flood insurance was 
only a marginal added incentive to development. 
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designed to interrupt, the program has had significant positive effects on 
coastal hazard mitigation planning. The work done by FIA in delineating flood 
hazard zones, preparing detailed maps, and promulgating development 
requirements has provided the technical basis for state programs, such as the 
designation of flood hazard AECs under CAMA, and for the design of local land 
use plans. NFIP funds and regulations have brought coastal hazard mitigation 
to the attention of local governments and have suggested methods to approach 
the problem. Federal grant requirements have provided a constituency for 
mitigation and an incentive for cautious reconstruction at a time when many 
coastal local governments and property owners may think only of rebuilding the 


status quo ante as soon as possible. 


B. Post-Disaster Aid 

FEMA has also sought to encourage local government hazard mitigation in 
the context of its post-disaster aid programs. Federal financial assistance 
has long been a familiar feature of the aftermath of storms and other natural 
disasters, and there are a wide variety of aid programs available for both 
individuals and governments.” The institutional structure of federal disaster 
assistance has been codified under the Disaster Relief Act, which made FEMA 
the lead agency for all federal disaster relief efforts.© Under the Ac, 
most federal aid is contingent on a Presidential declaration of an "emergency 
or major disaster." The Presidential declaration is promulgated after the 
governor of the affected state formally requests federal aid and certifies 


that state and local resources are inadequate. The governor’s request must be 


See generally Chapter 6; also Propst, Federal Programs Providing 


Disaster Assistance to Coastal Local Governments Following a Hurricane: A 
Handbook for Local Government Officials, Chapel Hill, NC: UNC Center for 


Urban and Regional Studies, April 1984. 
A2BUSSh Cems LZ Eel eseg: 
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sent to the FEMA Regional Director and forwarded through the Director of FEMA 
to the President for a decision. Once the President issues a declaration, the 
governor and the FEMA regional director sign a Federal-State Disaster 
Assistance Agreement which specifies how federal funds are to be used. 
Pursuant to §406 of the Act, the federal-state agreement also includes a 
condition that state and local governments must evaluate applicable natural 
hazards and develop a hazard mitigation plan "including safe land use and 
construction practices" for the disaster area in order to receive further 
federal funds. The §406 plan must be submitted to FEMA within 180 days after 
the President’s proclamation, and is often based on the initial work of a 
federal/state/local survey team and the Federal Interagency Regional Hazard 
Mitigation Team. / 
Another post-disaster program which FEMA employs to reduce potential 
disaster losses is the damaged property purchase and relocation program of 
§1362 of the NFIP. In many cases, it would be cheaper for the FIA to purchase 
properties in particularly hazardous locations and leave the land vacant 
rather than continue to pay periodic flood insurance claims and allow 
reconstruction after a regular cycle of floods, especially if local floodplain 
regulation forbids or restricts reconstruction. Until 1983, FIA used the 
"constructive total loss" approach where frequently-flooded properties which 
were damaged, but not destroyed, in the latest storm were deemed total losses 
and their owners paid off up to the flood insurance policy limits, with the 
damaged property dedicated to the local government as open space. Section 
1362 systematized this process by allowing FIA to purchase insured properties 
7p, Brower, D. Godschalk, & T. Beatley, Implementing Coastal Storm Hazard 


Policy, Center for Urban & Regional Studies, UNC-Chapel Hill, 1986, Ch 47, 
SP a Peay 
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which were either damaged beyond repair, had been flood-damaged for three of 
the past five years, or were legally prohibited from being reconstructed. FIA 
uses eight "community selection factors" to allocate its §1362 funds. The 
§1362 program, though it has worked effectively in several cases and is 
considered an effective mitigation measure, is vastly underfunded when 


compared to the estimated number of. eligible structures. 8 


C. Coastal Zone Management Act 


The exemplar of the New Federalism, the Coastal Zone Management Act of 
1972, did not mandate any specific coastal land use politics, but instead 
sought to institutionalize "management" of coastal resources.” The Act sought 
to encourage state coastal programs, within a specified format, to establish 
planning and permitting procedures which would balance the conflicting 
residential, recreational, economic, and environmental uses of the limited 
resources of the coastal zone, while local governments would retain 
substantial responsibility for land use regulation. 

To be approved under the CZMA, state coastal plans had to conform to 
certain structural and procedural requirements, such as defining the 
boundaries of the coastal zone, establishing standards for permissible land 
and water uses, and designating areas of particular concern, including storm 
hazard areas. Once approved by the Office of Coastal Zone Management in NOAA, 
states became eligible for federal grants for both program development and 
program implementation and administration. This attractive funding incentive 
was probably the major factor in the widespread acceptance of coastal zone 


8prower, Godschalk, Beatley, Implementing Coastal Storm Hazard Policy, 
ChisGoe $2534: 


ae Wolf, Introduction and Overview, Accommodating Tensions in the 
Coasta Zone = 2D Nate eRes a) Seng S5 )% 
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planning by coastal states, but the CZMA also provided another incentive in 
the form of its federal consistency provisions, which was very important to 
some states. In states with approved coastal plans, federal public works, 
development projects, permitting, or other programs must conform to the 


maximum extent practicable to the state coastal policies and guidelines. 1° 


D. Funds Cutoffs 

Federal involvement with coastal development policies is not restricted 
to grants and incentive programs. In addition to the strings attached to 
federal aid carrots, the federal government is at times willing to use the 
stick--a cutoff of funds for unrelated programs in order to achieve coastal 
Management objectives. These programs go beyond denying NFIP benefits to 
communities which don’t abide by its restrictions, because the NFIP, like the 
CZMA, is entirely optional (though financially very attractive). The Coastal 
Barrier Resources Act, by contrast, forbids any federal expenditures which 
assist in developing designated barrier islands (infrastructure, mortgage 
financing) .11 Because certain undeveloped stretches of barrier islands, 
including portions of the Outer Banks, were found to serve as natural storm 
barriers and were unsuitable for development, CBRA prohibits federal aid for 
road and bridge construction, disaster relief, or flood insurance on 
structures within the designated barrier areas. The effects of CBRA on 
shoreline development are still being debated, but the Act points out a 
potential new approach in the use of the federal spending power --withdrawing 
financial support which local governments and developers may have taken for 

1016 U.S.C. §1456. 

16 U.S.C. §3501 et seq. CBRA was recently upheld against a 

constitutional due process challenge that the designation of part of Topsail 


Island as an undeveloped barrier beach was irrational. Bostic v. U.S., 753 
Fo2d 12927 (1955). 
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granted--to accomplish federal coastal policy.}? 


Prior to CBRA, President Carter in 1977 issued two executive orders 
directing federal agencies to avoid supporting development in floodplains 
(E.O. 11988) and wetlands (E.0.11990). Agencies were required to refrain from 
financing or permitting development projects in flood hazard areas or wetlands 
unless "no practicable alternatives" exist. The executive orders and the 
regulations adopted to implement them are designed to undertake a consistent 
federal policy to discourage wetland and floodplain development. Executive 
orders do not have the full force of law in terms of binding the agencies to 
third parties, but are binding on the agencies within the Executive Branch. 

In other words, insofar as federal agencies have discretion to allocate or 
withhold funds under the appropriate statutes, they are required by the Chief 
Executive to exercise that discretion to avoid wetland and floodplain 
development. In practice, the E.O. 11988 and 11990 regulations have evolved 
into a set of procedural requirements for environmental impact statements 


similar to those of the National Environmental Policy Act (NEPA) . 13 


E. Environmental Regulation 


As part of its plenary commerce power, the federal government is able to 
regulate activities which affect the nation’s air, water, and environment. Of 
the major federal environmental statutes and programs of the late 1960's and 
early 1970's, the measure most significant for coastal zone management is the 
Federal Water Pollution Control Amendments of 1972. The FWPCA, codified at 33 


U.S.C. §1251 et seq., contain numerous complex water pollution initiatives 


12p Kuehn, The Coastal Barrier Resources Act and the Expenditures 
Limitation Approach to Natural Resource Conservation: Wave of the Future or 
Tsland*Untosltselitye 1 Ie bcolmeL. Om 586 FOO S4ye 


See, e.g., County of Bergen v. Dole, 620 F.Supp. 1009 (1985); Sierra 
GLubavwHhasse lilo sOmre2delO95, (L98T): 
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(including the §401 Water Quality Certification and the §402 National 
Pollution Discharge Elimination System permits), but the most salient 
provision for coastal management is the §404 permit process. Section 404 of 
FWPCA directs the COE to regulate and grant permits for the discharge of 
dredged and fill material into the nation’s waters and wetlands. The scope of 
the §404 program is extensive, comprising not only the navigable waters which 
COE had been accustomed to regulating in the interests of navigation, but also 
all waters which affect navigable waters, their tributaries, and adjacent 
wetlands. Consequently, almost any development activity in the coastal area 
which involves dredging or filling waters or wetlands will require a §404 
permit. 

Unlike the NPDES and other environmental permit programs, the authority 
to administer the §404 program has not been sought by the State of North 
Carolina, but the COE has agreed with North Carolina agencies to institute a 
joint permitting process, with a single application form for all activities 
requiring both state and §404 permits (including major development permits in 
AECs under CAMA). The §404 process comes under the CZMA’s consistency 
provision, so that the §404 permit applicant must either obtain a Certificate 
of Consistency from the DCM or a CAMA permit, which itself serves as an 


indication of consistency with state coastal policies. 14 


l4cee Gale, Propst, & Sappie, 404 Feasibility Study Final Project Report, 
Raleigh, NC: Center for Environmental Studies, May 1985. 
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te Gove ent 

In the American federal system, states are independent sovereigns, and 
powers not granted to the federal government under the U.S. Constitution 
remain with the states.}> This residual sovereignty includes above all the 
police power, the authority to regulate private conduct and property in the 
interests of the public health, safety, and general welfare. State police 
power is the ultimate legal basis for zoning and other forms of development 
regulation, while taxing and spending authority is another attribute of 
independent sovereignty. Subject to the supremacy of federal law, states can 
regulate development, tax, and spend as they see fit. 

State governments are also intimately concerned with coastal issues as 
owners of much of the shoreline. Under the common law doctrine of the public 
trust, states hold title to submerged lands and tidelands in perpetual trust 
for public use in navigation, commerce, fishing, etc. In North Carolina and 
most other coastal states, the state’s ownership extends landwards up to the 


16 


mean high water line. In this shore area the state can exercise all the 


normal powers of private ownership as well as governmental authority. 


A. The Coastal Area Management Act 

Since the state is the ultimate source of police power authority, it, 
like the federal government under the commerce power, could entirely pre-empt 
coastal area management if it chose to do so. Instead, through the framework 
of the Coastal Area Management Act of 1974, North Carolina has established a 
cooperative planning program which respects the traditions and political 

losee 10th Amdmt., U.S. Constitution. 

Consequently, the boundaries of the beach area to which the state has 


title can shift with beach erosion and accretion. See Carolina Fishing Pier, 
Pee Ve Lown Ore Oarolina peach. 2//0N2C: 297°(1970)" 
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potency of local control of land use regulation, while simultaneously 
advancing broader interests in more comprehensive coastal management: 

This Article establishes a cooperative program of coastal area management 

between local and State governments. Local government shall have the 

initiative for planning. State government shall establish areas of 
environmental concern. With regard to planning, State government shall 
act primarily in a supportive standard-setting and review capacity, 
except where local governments do not elect to exercise their_ initiative. 

Enforcement shall be a concurrent State-local responsibility. 

In some ways the North Carolina CAMA is a CZMA brought down to the state 
leve1.18 CAMA is administered by the Coastal Resources Commission, 
representing a variety of public and private interests, aided by the Coastal 
Resources Advisory Council, which includes local government representation, 
and staffed by the Division of Coastal Management in the State Department of 
Natural Resources and Community Development. The CRC has promulgated overall 
state guidelines for public and private land use in the coastal area, to which 
all local land use plans and state and local permits must conform. 

The CAMA framework seeks to achieve these guidelines through two basic 
approaches. First, each county within the coastal area is required, and 
municipalities encouraged, to adopt local coastal land use plans for CRC 
approval. The DNRCD may furnish grants (originally federal funds from CZ2MA) 
and technical assistance to help develop local planning capabilities. 
Regulations issued under CAMA specify the procedures, content, and format of 
local plans, and now require specific attention to coastal storm hazard 


mitigation. 9 The Act's second major approach, as contemplated by the CZMA, 


is the designation and special state regulation of Areas of Environmental 


17y.¢.G.S. §113A-101. 

CAMA was upheld against State constitutional challenges that it was an 
uncontrolled delegation of power to the CRC and that it was local legislation 
in Adams v. DNER and Everett v. DNER, 295 N.C. 683 (1978). 

15 N.C. Admin. Code §.07M.0700. 
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Concern. The various types of AECs include natural hazard areas.29 Within an 
Area of Environmental Concern, any development project must secure a CAMA 
permit, with "major" developments (those of a certain physical size or 
requiring another state or federal permit, such as a §404 permit) being 
permitted directly by the CRC, and "minor" development being permitted by 
approved local governments. 

Although the local plans and permits and the state permits are required 
to conform to overall state guidelines and policies, there is no direct way 
for CRC to enforce its guidelines or force local governments to adopt any 
specific substantive coastal policy. By contrast, coastal landowners are 
given a special, expedited judicial review procedure to determine whether a 
permit denial or other CRC order constitutes a taking without compensation. 2) 
Nonetheless, CAMA has been very successful in institution-building at the 
local level, introducing local governments to coastal issues and providing 
technical and financial aid to help localities, many of which had little 
experience with comprehensive land use planning or regulation. In addition, 
CAMA's state guidelines and planning requirements provide a convenient form of 
compulsion which helps overcome local opposition to coastal land use planning 


and regulation. 


B. State Building Code 


The other major state government program pertaining to coastal hazard 
mitigation in North Carolina is the State Building Code. Building codes, 
which set standards for construction design, materials, and practices, are an 
established subset of the police power used to protect the public health and 


20N.C.G.S. §113A-113(b)(6). 
Wom Pate). Cee Var iy 
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safety from dangerous building conditions. In some states building codes are 
predominantly delegated to local governments, but in other states, like North 
Carolina, there is a uniform statewide code. The North Carolina State 
Building Code, administered by the Building Code Council, applies throughout 
the state, and local governments must receive Council approval for any 
deviation, in order to ensure uniform standards for the state’s construction 
industry. 22 Local variations are frowned on, even though local governments 
are expected to actually enforce the Code through building inspection and 
permit programs .2° The Code does, however, contain provisions for structures 
to withstand higher wind loads in high-wind areas, the designation of which 


includes the coastal zone. 


III. Local Governments 


2344 SS = Se ee 


A. Police Power Regulation 

Local governments, with the greatest historical and political attachment 
to land use regulation, have no inherent legal authority for such regulation. 
Both counties and cities, or municipal corporations, are legally creatures of 
the state and can exercise no governmental power--police power, taxing, or 
spending--without an express delegation from the state, usually by general 
statute or home-rule charter. But the U.S.'s historical concern with local 
control over land use, and the profound inability of a central state (much 
less federal) government to monitor and regulate a multitude of widely varying 
local conditions, have led to a widespread delegation of policymaking as well 


as implementation and enforcement authority to local governments. 


EE 


22n.¢.G.S. §143, Art. 9. Because of federal supremacy, local ordinances 
enacted pursuant to NFIP requirements would supersede the state building code. 

23n¢.G.§. §160-411 et seq. (cities); N.C.G.S. §153A-350 et seq. 
(counties). 
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In North Carolina, the basic statutory authorities for cities and towns 
are compiled in N.C.G.S. §160A, and for counties in N.C.G.S. §153A. Both 
cities and counties have been given a general delegation of the full 
ordinance-making police power to "define, prohibit, regulate, or abate acts, 
omissions, or conditions, detrimental to the health, safety, or welfare of its 
citizens and the peace and dignity of the city (county) and may define and 
abate nuisances."*4 So long as the local ordinance is not inconsistent with 
or pre-empted by federal or state law, local ordinances may require a higher 
standard of conduct or condition than state or federal regulation. 

In addition to the general ordinance-making power, many specific subjects 
are authorized for local regulations, but the statutes state that this 


enumeration is not exclusive and does not limit the general ordinance-making 


oon TGS SSIG0A-17A(a)y ml Sone oT Cays 
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power.2> Among the important specific regulatory powers delegated to local 
governments are: voning$oe which is the major tool of hazard mitigation 
through building lot size, elevation, setback, density, and other 
requirements; subdivision regulation,’ which can require hazard disclosure, 
setbacks, and other mitigation measures for new developments, building 
inspection; 7° and pollution control.2? 

The grant of regulatory authority to local governments does not mean that 
localities have a free hand in coastal hazard mitigation or any other form of 
policy. As independent legal entities known as municipal corporations, local 
governments have all the rights and responsibilities of a legal person, 
including the ability to make contracts and to sue and be sued. Consequently, 
home-rule powers carry with them a corresponding legal responsibility to 
higher levels of government and to local citizens. Any city or county 
enactment in general is invalid if inconsistent with state or federal law, and 
local coastal planning and regulation in particular must be approved by the 
state under cama . 20 If cities or counties breach the conditions attached to 


federal-local grant programs such as the NFIP and post-disaster aid, they 


SD 


25n ¢.G.S. §§160A-177; 153A-124. 

26n'C_G.S. §§160A-381 et seq.; 153A-340 et seq. 
27y C.G.§. §160A-371 et seq.; 153A-330 et seq. 
28x C.G.S. §§160A-411 et seq.; 153A-350 et seq. 
29 C.G.S. §160A-185. 


30 according to McQuillin'’s Law of Municipal Corporations, (Callaghan and 
Company 3d ed. 1981), §4.107: 
The exercise of local police powers of a municipality with a home rule 
charter is ordinarily invalid if in conflict with general statutes of the 
state, home rule charters being subject to the police power of the state, 
except, perhaps, insofar as police powers have been delegated to 
municipal corporations by the constitution of the state. The state, even 
though it has delegated to a municipality the right to exercise such 
power, does not thereby surrender any part of such powers, and may itself 
exercise such power not withstanding its delegation, without regard to 
whether the matter concerns the state at large or the municipality alone. 
[citations omitted] 
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would not violate the law per se but might find themselves barred from further 
federal largess and possibly become liable for damages. > 

B. Non-Regulatory Authorit 

Local governments have also been delegated many non-regulatory fiscal, 
executive, and taxing powers which could be employed in a hazard mitigation 
program. In general, all local government authority must be exercised for a 
public purpose, but taxing authority is the most restricted, with very 
specific statutory delegations of the property which may be taxed and the 
purposes for which the taxes may be levied. Police power authority is less 
restricted, and local governments have the most freedom to exercise the 
spending power. 

Supplementing state and federal land acquisition programs, North Carolina 
local governments can acquire property for public use as recreational open 
space and/or a coastal storm buffer. In addition to the general authority to 
acquire interests in land and to use the eminent domain proceedings of 
NIGSIG ES? §40a, 32 and the authority to acquire property for redevelopment, 2° 
counties and cities may acquire a fee simple or lesser interest in land to be 
used for open space, which the legislature has declared a proper public 
purpose for the expenditure of public funds. 24 In addition, property taxes 
may be specifically earmarked "to provide for shoreline protection, beach 
erosion control, and flood and hurricane protection. "2° This is ample 
authority for local funding of hazard mitigation programs; otherwise, new 


types of taxes must be specifically authorized by the state legislature. 26 


31 see the subrogation suits discussed in Chapter 7. 


32y 6.6.8. §§160A-240.1: 1534-158. 
33NC.G.S. §§160A-457, 153A-337. 

aN GEG S = §160A2401) ataseer 

P2N.C.G.S. §§160A-209(c)(7); 153A-149(c) (7). 
36n 6.G.S. §§160A-206; 153A-146. 
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North Carolina localities have not undertaken the assessment of development 
impact fees without authorization by Special Act of the legislature.>/ Given 
the limited delegation of taxing authority and the derivative nature of all 
local government powers, many local governments may be reluctant to attempt 
innovative development management programs (especially those involving 
taxation) such as TDRs or development moratoria which have not been used 
before in North Carolina and the legality of which has not been established. 
In any case, Tecal governments do not need to chart an independent, 
untried course in developing coastal hazard mitigation programs. Counties and 
cities have been delegated extensive powers, especially regulatory powers, 
which they can exercise within a framework of state and federal programs. 
Higher authority can offer both binding legal requirements, such as CAMA'S 
mandatory planning, or conditional incentives, such as the strings attached to 
the federal NFIP and disaster aid programs. Local governments should be fully 
aware of state and federal programs when designing a hazard mitigation plan to 


meet their unique local conditions. 


37See, e.g., Ch. 536, Sess. Laws 1985 (authorizing the municipalities of 
Dare County to impose facility fees); Ch. 498, Sess. Laws 1985 (amending 
Raleigh's charter to allow the city to impose drainage and open space project 
fees on new developments). 


Chapter 4 


Identification and Analysis of Hurricane and Coastal Storm Hazards 


A. Hazard Magnitude and Location 


Coastal planners can use a number of existing techniques and data bases 
for identifying the location and extent of storm hazards. This section 
examines those which involve the nature and extent of the storm forces 
themselves; that is, the wind, wave and surge effects that hurricanes and 
severe coastal storms can be expected to generate. 

1. National Flood Insurance Program (NFIP) 1! 

Established by Congress in 1968 through passage of the National Flood 
Insurance Act, the National Flood Insurance Program is a nationwide program to 
provide property owners in floodplains with federally subsidized flood 
insurance in those communities which implement ordinances to reduce future 
flood losses. In 1973, Congress passed the Flood Disaster Protection Act 
making the purchase of flood insurance mandatory in the identified Special 
Flood Hazard Areas (SFHA). 

Administered by the Federal Insurance Administration, within the Federal 
Emergency Management Agency, the program begins by identifying communities 
which are considered to be flood-prone. The flood insurance studies are based 
on a flood having a probability of a one percent chance of being equaled or 
exceeded in any given year. This is often referred to as the 100-year flood 
event or Base Flood Elevation (BFE) level. FIA has identified well over 


lportions of this section were contributed by Carol S. Campbell, 
Emergency Management Program Specialist, FEMA Region IV. 
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20,000 communities which are flood-prone, 17,500 of which are participating in 
the NFIP. 

The program is structured in two phases, the Emergency Phase or initial 
stage and the Regular Phase of the program. After the initial flood-prone 
identification, the next step in the process is for a locality, if it chooses, 
to join the Emergency Program. For Emergency Program participation, a 
locality normally has been issued a Flood Hazard Boundary Map (FHBM), which 
provides the general boundaries and outline of the locality’s Special Flood 
Hazard Area (SFHA). Once a Flood Hazard Boundary Map has been formally issued 
to a locality, it has 12 months in which to adopt a flood damage prevention 
ordinance to qualify for participation in the Emergency Phase of the program 
or be placed under the sanctions of nonparticipation. 

The effects of nonparticipation, as well as the benefits of the program, 
generally encourage the majority of communities identified as flood-prone to 
participate in the NFIP. A community's nonparticipation will have the 
following effects: 

1. Flood insurance will no longer be available. No resident will be 
able to purchase a flood insurance policy. 

9. No Federal grants or loans for buildings may be made in identified 
flood hazard areas. Includes all Federal agencies such as HUD, EPA, SBA, and 
HHS . 

3. No Federal disaster assistance may be provided in identified flood 
hazard areas for permanent restorative construction and grants. 

4. No Federal mortgage insurance may be provided in identified flood 
hazard areas. This includes FHA, VA, Farmers Home Administration, and other 


federally insured lenders. 


oy 


5. Recent legislative changes to FDPA: Restriction on conventional 


loans in nonparticipating communities replaced by requirement that lenders: 

a. must notify buyer or lessee that property is in flood hazard area; 

and 

b. must notify buyer or lessee that property in flood hazard area is not 

eligible for Federal disaster relief in a declared disaster. 

6. The Flood Insurance Rate Map and appropriate actuarial rates go into 
effect regardless of whether or not a community participates in the program. 
Lacking a local ordinance, unsafe construction today may result in 
prohibitively expensive insurance rates tomorrow. 

In order for floodplain property owners in a community to qualify for 
insurance during the Emergency Phase the local government must agree to 
regulate new development in floodplains in a way which minimizes future flood 
losses. More specifically, communities are required to issue permits and 
review all proposals for development in floodplains and require that such 
development, using the best available information, be elevated to a point at 
or above the base flood elevation. 2 Mobile homes must include an adequate 
tie-down and anchoring system. Proposed subdivisions must be modified in any 
way which will reduce future storm damages. The amount of federal flood 
insurance provided during this phase of participation is less than that 
eventually available under the regular program. Figure 4.1 shows the amounts 


of coverage available. 


2The N.C. Division of Emergency Management Model Flood Damage Prevention 
Ordinance in Appendix 2 is an example of an ordinance designed to comply with 
the NFIP. 
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Normally, before a locality can enter the Regular Phase, the FIA must 
conduct a detailed engineering analysis with a study text and accompanying 
Flood Insurance Rate Map (FIRM), which delineates the one percent chance flood 
more precisely and provides detailed base flood elevation information. These 
maps then become the basis for establishing insurance rates for floodplain 
property owners. In riverine areas a Flood Boundary Floodway Map is also 
prepared to delineate the floodway in which no encroachments that would 
increase base flood level discharges are permitted. 

Following a FEMA presentation of the preliminary maps, each community is 
given a formal 90-day appeal period. At the end of the appeal period or 
following the resolution of any appeals, whichever occurs later, a Notice of 
Final Determination of the base flood elevations is published in the Federal 
Register and issued to the community. The community then has six months from 
the Notice of Final Determination in which to adopt an ordinance meeting the 
more restrictive requirements to qualify for participation in the regular 
phase of the program or be suspended from the NFIP. 

As noted, for regulatory and insurance rating purposes, the floodplain is 
divided into different hazard zones on the FIRM. Table 4.1 provides a summary 
of these different classifications. Following are brief descriptions of the 
major zones of interests and the more restrictive relevant building and 
regulatory requirements. 

(a) Al-A30 and AE Zones: The 100-year floodplain. The A-zones 
represent those areas subject to the 100-year flood, or put differently, areas 
with at least a one percent chance of being flooded in any given year. As 


noted, for floodplain property owners to be eligible for flood insurance, 
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Table 4.1 
ACTUARIAL RATE ZONES 


The symbols used to designate the Actuarial Rate Zones are are follows: 


ZONE 
SYMBOL CATEGORY 
A Area of special flood hazards in which no base flood elevations 


are determined and an estimated BFE is optional. 


A1-A30,AE Area of special flood hazards with base flood elevation 
determined. Zones are assigned according to flood hazard 


factors. 


AH Area of special flood hazards that have shallow flood depths 
(from one to three feet) due to ponding. Base flood depths are 
shown on the FIRM. 


AO Area of special flood hazards that have shallow flood depths 
(from one to three feet) due to sheet flow. Base flood depths 
are shown on the FIRM. 


A99 Area of special flood hazards where enough progress has been made 
on a protection system, such as dikes, dams, and levees, to 
consider it complete for insurance rating purposes. 


V Coastal high hazard area with wave action velocity waters that is 
inundated by tidal floods. Base flood elevations have not yet 
been determined. 


V1-V30,VE Coastal high hazard area with wave action velocity waters that is 
inundated by tidal floods. Zones are assigned according to flood 
hazard factors. Base flood elevations are shown on the FIRM. 


B,C, and X These areas have been identified in the community flood insurance 
study as areas of moderate or minimal hazard from the principal 
source of flooding in the area. However, buildings in these 
actuarial rate zones could be flooded by severe, concentrated 
rainfall. The inadequacies of the local drainage systems are not 
normally considered in the community's flood insurance studies. 
The failure of a local drainage system creates areas of high 
flood risk within these rate zones. These rate zones indicate 
flood areas where insurance is not required but can be purchased 
in a participating community. 


D Area of undetermined, but possible, flood hazards. 
M Area of special mudslide hazards. 
N Area of moderate mudslide hazards. 


fh Area of undetermined, but possible, mudslide hazards. 


a 


their localities must first meet certain basic construction and land use 
regulatory requirements. 

For Al-A30 and AE zones, construction of new residential structures must 
have the lowest floor, including basement, elevated to a level at or above the 
BFE (elevation of the 100-year flood). New commercial structures must be 
either elevated or adequately flood-proofed to the BFE, with floodproofing 
certification by a registered professional engineer .° "As-built" lowest floor 
certifications must be obtained by the developer or builder and monitored by 
local enforcement officials. The lowest floor certifications may be completed 
only by a registered surveyor, architect, or engineer. Flood resistant 
building materials are to be used, structures are to be adequately anchored to 
prevent flotation or lateral movement, and construction practices should 
minimize the flood hazard. Also, sewer and water systems must be designed to 
prevent infiltration and contamination during flooding. New mobile homes must 
contain an adequate tie-down and anchoring system. 

These requirements also extend to substantial improvements of existing 
structures. Substantial improvements are defined by FIA as including repairs, 
reconstruction, or improvements which amount to 50 percent or more of the 
current fair market value of the structure prior to the repairs, 


reconstruction, or improvements taking place. 


(b) Coastal high hazard areas -- velocity or V, V1-V30 and VE-zones. 


These are areas where the stillwater storm surge is sufficient to support a 


minimum three-foot wave and consequently have special higher insurance rates 


3Federal Insurance Administration, Elevated Residential Structures, 
Washington, DC: Housing and Urban Development, 1976; American Institute of 


Architects, Design Guidelines for Flood Damage Reduction, Washington, DC: AIA, 


dO dee 
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attached to them.* Initially, the elevation requirements in these zones were 
based only on still water surge heights. Since about 1979, FIA has been 
calculating an additional wave height, which is added to the still water 
elevation in these zones. 

Special building standards are required for construction in velocity 
zones. New residential and nonresidential structures including mobile homes 
must be elevated on pilings or columns so that the bottom of the lowest 
supporting et eed structural member is at or above base flood elevation 
(BFE). “As-built" elevation certificates are required. The use of Eiliertus 
structural support is prohibited. Areas below the lowest habitable floor must 
be free of obstructions or enclosed with breakaway walls. An engineering 
certification that the structure is designed to be adequately anchored is 
required. New construction must not alter existing dunes or mangrove stands 


and must be built landward of mean high tide. 


(c) Floodways. 


The floodway zone pertains mainly to inland riverine flooding situations, 
but does have implications for riverine floodplains near the coast which could 
be affected by hurricanes and coastal storms. The floodways represent the 
main riverine channel and the land area adjacent to it where the water flow 
will be extensive. For designated floodway areas, localities must not permit 
activities and uses, such as the placement of fill or new construction, which 
will obstruct water flow such that the base flood elevation would be increased 


by any amount. Prior to any development in the floodway, the builder or 


4u.s. Army Corps of Engineers, Guidelines for Identifying Coastal High 
Hazard Zones, Galveston, TX: Galveston District, June 1975. 
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developer must present an engineering certification that no increase in flood 
levels will occur. 
NFIP maps, in sum, can provide the basis for identifying the range and 


magnitude of inland and coastal flooding risks. 
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ximum Surge Penetration stimates 

In recent years more sophisticated computer models have been developed to 
estimate the predicted wind and surge effects of potential hurricanes. Two 
models have been developed by the National Weather Service for this purpose: 
SPLASH (Special Program to List the Amplitudes of Surge from Hurricanes) and 
SLOSH (Sea, Lake and Overland Surge from Hurricanes). SPLASH can be used for 
predicting hurricane forces along relatively unbroken coastlines, where no 
significant bays or sound areas exist. SLOSH is a refinement of SPLASH and is 
able to take into consideration the effects of bays and sounds and 
irregularities in coastlines.” SLOSH has essentially replaced SPLASH. These 
computer simulations differ fundamentally from the models used to delineate 
flood hazard zones under the NFIP in that they are non-probabilistic and do 
not assume, as the NFIP zones do, a specified return frequency based on 
historical data (i.e., the 100-year flood zone). 

Applying the SLOSH Model to a coastline occurs in several steps. First, 
the model must be "fitted" to the coastline under study, which means that it 
must be fine tuned to take into consideration the numerous specific natural 
and manmade features of the coastline which have some effect on surge 
penetration. This is undertaken through inputting of data onto geographical 
grid points. Next the model is "run" for the study area. This usually 
involves conducting an average of 250 simulations based on different hurricane 
scenarios (e.g., different hurricane tracks, forward speeds, size, and 


intensities). The output from these runs is the following: 


En 


2Karen Allenstein, Land Use Applications of the SLOSH Model (Sea, Lake, 
and Overland Surges from Hurricanes, Chapel Hill, NC: University of North 


Carolina, Department of City and Regional Planning, pA Fete 7 


Ms, 


1) surface envelope of the highest surges above mean sea level; 

2) time histories of surges at selected grid points; 

3) computed windspeeds at selected grid points; 

4) computed wind directions at selected grid points. 

While the SLOSH model has traditionally been used primarily as a 
preparedness and evacuation tool, its potential utility as a foundation for 
development management is great. 

From the perspective of development management, perhaps the most useful 
output are the maps indicating areas of maximum surge penetration under 
different hurricane intensity assumptions. Figure 4.2 presents such a maximum 
surge map for the New Hanover County area. Notice that according to the SLOSH 
simulation, most of the barrier island and beach communities would be 
inundated under the assumption of a relatively small hurricane (category 2). 
Thus, the SLOSH methodology can generate inundation maps which permit the 
identification and designation of areas particularly vulnerable to hurricane 
forces under different assumptions about the expected hurricane event. 

In a sense these different hurricane intensity assumptions provide 
different break-off points for establishing acceptable or unacceptable levels 
of risk. A coastal jurisdiction might conclude, for instance, that it does 
not wish to plan for the worst possible event--the category 5 hurricane. This 
type of decision then dismisses as unnecessary the consideration of zones 
inundated under this level of intensity but not under smaller, less intense 
hurricane events. A locality might, as a further example, establish that it 
will take mitigative actions only in those areas where the cumulative forces 
appear greatest--e.g., those zones where the surge effects would occur even 
under the weakest hurricane, and where surge impacts are likely to increase 


exponentially in the case of stronger hurricanes. 
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Figure 4.2 


POTENTIAL HURRICANE FLOODING 
in New Hanover County 


Legend 
Areas flooded by scales 1,2,3,4 and 5 
WN Areas flooded by scales 3,4 and 5 


Source:New Hanover County - Additional areas flooded by scales 4 and 5 


Saftfir-Simpson hurricane 
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Because SLOSH modeling does not incorporate past flooding or storm 
histories it provides no information about how frequently each type of 
hurricane can be expected. Instead, its task is to estimate the likely 


physical forces that would be generated, if such a hurricane occurs in the 


future. Rather detailed climatologies are available from the National Weather 
Service which provide information about the frequency of hurricane and 
tropical storm occurrences for relatively small segments of the Gulf and 
Atlantic coasts. Figure 4.3 provides this information in probability terms 
for the North Carolina coast.© It should be remembered that accurate data on 
hurricane frequencies is only available for approximately one hundred years. 
This is a relatively short period of time from which to make assumptions about 


their future occurrence. 


©simon Baker, Storms, People, and Property in Coastal North Carolina, 


Raleigh, NC: North Carolina State University, UNC Sea Grant, August 1978. 
For the most recent complete climatology, the reader is referred to R. H. 


Simpson and Miles B. Lawrence, Atlantic Hurricane Frequencies Along the U.S. 


Coastline, (June 1971). 
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Figure 4.3 


ANNUAL PROBABILITY 
OF HURRICANE OCCURRENCE 
ALONG THE NORTH CAROLINA COAST 


TC-AIl tropical cyclones (40 MPH or higher | 
H-All hurricanes (74 MPH or higher ) 


GH Great hurricanes (125 MPH or higher ) 


Source:Baker 1978 
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By Ss on 

In 1971, the Corps of Engineers National Shoreline Study indicated that 
more than 20,000 miles of our nation’s shorelines are experiencing significant 
erosion.’ Coastal erosion is caused by a number of factors: changes in 
patterns of littoral drift, waves and surge effects of hurricanes and coastal 
storms, the location of man made structures in sensitive coastal areas, and 
the general rise in sea level.® Obviously, erosion represents an important 
component of the hurricane coastal storm risk--erosion is both caused by 
storms, and once it occurs (regardless of its course), also heightens the 
vulnerability of people and property to future storms. Consequently, efforts 
to document coastal erosion patterns are seen increasingly as a necessary part 
of coastal natural hazards planning. 

Coastal states and localities are increasingly making efforts to 
scientifically calculate the extent of erosion (or accretion) for specific 
segments of the coastline. The State of North Carolina has been a leader in 
this area, and has established, for regulatory purposes, the annual rate of 
erosion for its entire coastline. This established rate is then used as the 
basis of an ocean hazard zone setback. For instance, new multifamily 
structures located in these areas, must be set back from the ocean a distance 


of 60 times the average annual rate of erosion. ” 


7John H. Sorensen,et al, Coastal Erosion Hazard in the United States: A 
Research Assessment, Boulder, CO: Institute of Behavioral Sciences, University 
of Colorado, June 1975; U.S. Army Corps of Engineers, Guidelines for 
Identifying Coastal High Hazard Zones, Galveston, TX: Galveston District, June 
L975% 

8Michael Barth and Jones G. Titus, Greenhouse Effect and Sea Level Rise: 


A Challenge for This Generation, New York: Van Nostrand Reinhold, Inc., 1984. 


David Brower and Daniel S. Carol, Coastal Zone Management as Land 
Planning, Washington, DC: National Planning Association, 1984. 
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4. et reas 

Tidal inlets are natural waterways which separate barrier islands and 
serve to connect the ocean and back barrier lagoons. 1° They are the major 
route by which sand is transported from beach areas to back barrier areas. 
Inlets can shift dramatically over time, in turn wreaking destruction on homes 
and structures built too closely to them. Figure 4.4 shows the changes 
undergone by the Lockwood Folly Inlet (N.C.) since 1956 (the base photograph 
was taken in 1974) 11 This type of "active" inlet hazard area can be 
distinguished from "incipient" inlet hazard areas. The latter represent the 
location of potential or probable inlets, should a hurricane or severe coastal 
storm occur. Both types represent significant coastal hazard areas. 

The State of North Carolina has perhaps the most extensive program for 
documenting the movements of existing inlets, delineating inlet hazard areas 
as part of its coastal area management program, and instituting special 
development restrictions in these areas. To compute inlet movement, a grid 
system (300-feet spacing) was established, and historical trend data plotted 
on it. Linear and quadratic regression techniques were used to calculate the 
best fit trend of inlet location. The inlet hazard area was delineated by 
using the landward most point expected to occur over a ten year period (1978- 


1988) .+2 


10stephen Leatherman, Barrier Island Handbook, College Park, MD: 
University of Maryland, 1982. 

llsgimon Baker, The Citizens Guide to North Carolina's Shifting Inlets, 
Raleigh, NC: University of North Carolina Sea Grant, March 1977; Jay 
Langfelder, et al, A Historical Review of Some of North Carolina's Coastal 
Inlets, Raleigh, NC: Center for Marine and Coastal Studies, North Carolina 
State University, January 1974. 

North Carolina Division of Marine Fisheries, Inlet Hazard Areas, Final 

Report and Recommendations to the Coastal Resources Commission, September 
1978. 
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Under the N.C. Coastal Area Management Act (CAMA), inlet hazard areas 
must be delineated on maps and approved by the Coastal Resources Commission. 
Moreover, state-imposed restrictions limit the potential development density 
that is permitted to occur in these areas. Permanent structures are not 
permitted at a density greater than one unit (residential or commercial) per 
15,000 square feet, and structures cannot exceed four units in the case of 
residential structures, or 5,000 square feet total flood area in the case of 
commercial buildings. 

Incipient inlets--that is, areas where future inlets are likely to form 
in response to storms--are also identifiable and should be incorporated into 
the risk analysis. A number of factors, such as island width, erosion Yate, 
and elevation will influence the likelihood of an inlet formation and can be 
used to delineate incipient inlet zones, 13 Perhaps the most important source 
of data to be used in this process is historical records of present inlets. 
While an inlet may currently be closed, it should be considered a prime 
candidate for reopening should a severe storm strike. The recently popular 
practice of excavating finger canals perpendicular to the ocean on barrier 
islands can serve to increase substantially the possibility of a future inlet, 
and these areas should also be identified as hazardous zones. The mapping of 
incipient inlet areas is necessarily imprecise. Figure 4.5 presents an 
example of how the Town of Nags Head (1984) has delineated two incipient inlet 


areas in its hurricane mitigation and reconstruction plan. 


l3risa Lynch, Potential Inlet Zones on the North Carolina Coast, Durham, 
NC: Duke University, School of Forestry and Environmental Science, December 


Pesan 
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Figure 4.4 


CHANGES IN LOCKWOOD FOLLY INLET 


Source:Langfelder 1974 1956 
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Figure 4.5 


HURRICANE VULNERABILITY 


ROANOKE SOUND 


TOWN OF NAGS HEAD 


ATLANTIC OCEAN 


Legend 


— 300 ft.line 


A NFIP flood zones 


Source:Town of Nags Head Pht Netey foe As, incipient inlet site 
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=) oducing composite haza aps 

To the extent possible, localities may wish to present these various 
hazard zones in an overlay fashion. Such a composite map or maps permit 
policymakers to view the cumulative effects of different elements of the 
hurricane and coastal storm hazard, and to identify particularly hazardous 
locations. Figures 4.6 and 4.7 illustrate how one locality--Surf City, North 
Carolina--has attempted to present coastal storm hazards in a composite 


format. 


B. Assessing Vulnerability and Exposure 


The physical forces of hurricanes and severe coastal storms would not 
pose a problem or concern if they did not threaten to destroy something of 
value to coastal inhabitants. Because high hazard coastal zones contain 
people and property, risks from hurricanes and storms do exist. The extent of 
this risk will naturally vary with the extent of exposure of people and 
property. In this section we will briefly address approaches to assessing the 


extent of a community's exposure. 

1. Exposure of public and private propert 

An assessment of the public and private property at risk can be 
undertaken for each of the hazard areas delineated in the hazard mapping 


process. For instance, Table 4.2 below provides summary information on the 
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Figure 4.6 
OCEAN ERODIBLE A.E.C. 
AND ESTUARINE SHORELINE A.E.C. 


TOWN OF SURF CITY 


ATLANTIC OCEAN 


Legend 
ie Ocean erodible A.E.C. 


[estuarine shoreline A.E.C. 
Source:Town of Surf City 
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Figure 4.7 


NFIP FLOOD HAZARD ZONES 


TOWN OF SURF CITY 


ATLANTIC OCEAN 


Legend 
B B Zone:Areas between 100 and 500 year 
al V Zone:Areas of 100 year flood with High 


wave action 


SOURCE:Town of Surf City A Zone Areas subject to 100 year flood 
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Table 4-2 


Summary of Private Property at Risk by Flood 
Hazard Area, Town of Nags Head, N.C. 


Number of Number of 
Buildings Value ($) Parcels Value ($) Total Value 
V-zone 544 26,951,000 722 255521100 S24 212 LOO 
A-zone 1,126 60,835,300 1,968 47,230,100 100,073,400 
B-zone 563 33,194,500 674 29,929,800 63,124,300 
C-zone 329 18,740,000 640 15,286,000 34,026,000 


Source: Brower, Collins, and Beatley, 1984 


amount of private property at risk in the Town of Nags Head, North Carolina, 
according to NFIP zone. 14 
Some 544 structures, valued at over $25 million, are located within the 
V-zone, for example. This information can generally be obtained from local 
taxation and revenues departments. The U.S. Army Corps of Engineers may be an 
additional source of information on extent of property at risk. A 1982 survey 
Gmpourimcicy buiidings , for instance mindicated that) somers5.5 mhilliontin 
damages to residential structures could be expected under a 100-year storm, as 
well as some $1.7 million in commercial damages. 1° 
Public facilities, such as roads and sewer lines, are also at risk and 


should be included in a community's vulnerability assessment. Facilities 


should at least be identified, if not estimated and valued in the same way 


M4navid Brower, William Collins, and Timothy Beatley, Hurricane Hazard 
Mitigation and Post-Storm Reconstruction Plan, Nags Head, North Carolina, 
Chapel Hill, NC: Coastal Resources Collaborative, Ltd., 1984. 

Town of Surf City, North Carolina, Hurricane Evacuation, Hazard 


Mitigation and Post-Disaster Reconstruction Plan, prepared by George Eichler 
and Associates, 1984. 


ie 


that structures at risk are. Tables 4.3 and 4.4 indicate, for instance, the 
extent of roads and sewer mains at risk in the Town of Nags Head. Included 


also should be an inventory of publicly-owned structures located in different 


hazard zones. 


Table 4.3 


Public Investment Vulnerable to Storm Damage 
Water Mains in Flood Zone (in feet) 


Size of Main 


Zone 24" 14" 5a 8" ox q" fm 

V 0 0 0 0 6850 1650 6500 
A 33070 230 26200 32110 57880 5440 
B 0 0 8350 250 0 0 200 
300 0 0 0 0 2300 250 1330 


Source: Brower, Collins, and Beatley, 1984. 


After collecting this type of information, and placing a monetary value 
on the property, different assumptions about expected losses can be used. A 
worse case scenario might be assumed, in which all value of property ina 
flood or hazard zone is lost. A more reasonable, yet somewhat more 
sophisticated, approach is to apply some form of damage algorithm, which 
probably changes with the severity of the hazard zone, and the type of 


property involved. 


Hs 


Table 4.4 
Public Streets in Flood Zones, Nags Head, N.C, 
Zone Street Length (feet) 
Vv 10500 
A 134300 
B 3100 


Source: Brower, Collins, and Beatley, 1984. 


Figures 4.8 and 4.9 provide useful guides for making such calculations. 1 
Figure 4.8 indicates that a two-story structure with a basement can be 
expected to incur an average around 50% damage when subjected to a 10-foot 
surge (height above first floor). Figure 4.9, as a further example, indicates 
that a metal one-to-three story commercial/industrial structure will be about 
30% damaged when subjected to wind speeds of 150 mph. From this type of 
information, more accurate estimates of actual predicted damages can be made. 
Table 4.5 presents some basic calculations which illustrate how predicted 
losses can be adjusted under such assumptions. Assume that in this particular 
sector, only two types of damage components exist: residential structures 
subject to surge damages and commercial structures outside of the flood zone 


but subject to storm winds. 


16From William Petak & Arthur Atkisson, Natural Hazard Risk Assessment 
Buderublicerolicy.aNiy. - Springer-Verlag, 1982. 


PERCENT DAMAGE (STRUCTURAL) 
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Figure 4.8 


STORM SURGE DEPTH VERSUS DAMAGE 
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Source:Lee et al.1978,as found in Petak and Atkisson 1982 
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Figure 4.9 


DAMAGE VERSUS WIND SPEED 


(One to three story commercial-industrial) 
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Table 4-5 


[llustration of Damage Calculations 


Assessed Damage Predicted 
Valuation Coefficient Loss 
Residential Property $1,000,000 .5* $ 500,000 
Commercial/Industrial 
Property $2,000,000 .3** 600 ,000 
Total Predicted Damages $1,100,000 


*assuming two story structures, no basement, and a surge of 
10 ft. above first floor. 


*kassuming 150 mph winds, metal structures 


These estimates should also consider any other local or site-specific 
information that may be available concerning the vulnerability of private and 
public property. For instance, how old are the structures located in the area 
under study, and how will this adjust the probable extent of damages? Of what 
quality of construction are buildings in the area--either new or old--and how 
should the damage coefficients be adjusted to take these factors into 
consideration? 

The SLOSH simulation can also be used to estimate probable damage losses. 
Berke and Ruch illustrate the only such SLOSH application to date. The 
entering of data on people and property in grid cell format is a central 
feature of this system. The size of the grid cells used is variable depending 


upon the level of geographical detail needed. Once basic information about 


17 philip Berke and Carlton Ruch, "Application of a Computer System for 
Hurricane Emergency Response and Land Use Planning," 21 Journal of 
Environmental Management 117 (1985). 


tq 


the location of people and property and the expected location and intensity of 
storm forces has been entered, high and low damage and casualty estimates can 
be generated for a particular location or region. A number of methodological 
components, some of them discussed above, enter into these calculations. 
Damage algorithms! for different types of st-uctures subjected to storm 
forces are incorporated, with damage estimates adjusted for elevation 
requirements at particular locations. 

Not only can current potential damages and casualties be estimated, but 
future losses can also be devised by entering information about future 
patterns of development and economic growth. Berke and Ruch use a land 
development allocation model which estimates future economic growth or decline 
for a region and allocates this growth among specific census tracts according 
to how attractive they are to such activities. A number of factors such as 
access to transportation facilities and quality of the natural environment 
serve as inputs to this allocation model. Table 4.6 presents current and 
future hurricane losses for Nueces County, Texas, and several districts within 
this county. Note that these are damages and casualties that would be 


generated for a Category 5 hurricane, with a certain landfall range. 


18) T. Lee and J.D. Collins, "Engineering Risk Management for 
Structures," Journal of the Structural Division, 1977; William Petak and 


Arthur Atkisson, Natural Hazard Risk Assessment and Public Policy, New York: 
Springer-Verlag, 1982. 
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Za xposure eople 

(a) SLOSH-based evacuation studies. As noted earlier, SLOSH is basically 
used as an input to evacuation planning. Consequently, it is only one of the 
necessary ingredients. A first step in SLOSH-based evacuation planning is to 
delineate evacuation zones, based upon SLOSH-generated surge pen.cration data. 
In the ongoing North Carolina Hurricane Evacuation study, zones in each 
coastal county were designated for areas where storm surge would penetrate 


19 the idea here is that providing such a 


under various hurricane categories. 
delineation will permit those areas most vulnerable to storm forces to 
evacuate first. Figure 4.10 indicates the evacuation zones for Carteret 
County, with the smaller numbers representing the most vulnerable areas. 

For emergency management officials to know how much time they have before 
they must issue evacuation notices and to pinpoint particular evacuation 
trouble spots, evacuation times must be calculated for each of these 
designated evacuation and contingency zones. Such a calculation requires a 
range of assumptions about how local residents will behave under emergency 
conditions. The North Carolina study feeds this information into a traffic 
computer model (traffic assignment algorithm), which selects appropriate 
evacuation routes and tabulates the number of vehicles using particular parts 
of the evacuation roadway. Assuming orate all people in affected zones must be 


evacuated, the model calculates a range of "clearance times" based on 


different sensitivity parameters. Clearance times include the time required 


197+ ansportation Analysis Chapter, North Carolina Hurricane Evacuation 
Study Technical Data Report, prepared for COE by Post, Buckley, Schuh & 
Jernigan, Inc., December 1986. 
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by evacuees to secure their homes and prepare to leave, the time spent 
traveling, and the time spent waiting along the road network due to traffic 
congestion. As shown in Table 4.7, clearance times in Carteret County range 
from 5 1/2 to 12 1/2 hours, depending on hurricane scenario, speed of 
response, level of seasonal occupancy, and critical roadway segment used. 
Local officials must take clearance times into account in deciding when to 
issue evacuation orders, so that coastal residents can be evacuated safely 
before roadways are inundated and gale force winds rise. 

SLOSH- generated evacuation plans could also be used to test the marginal 
effects of proposed future land uses or patterns of development. For 
instance, what loss in evacuation capacity (increase in required Beecuation 
time) will result from an increase of 1,000 new dwelling units in a particular 
location, assuming no improvements in the road system? From SLOSH-modeled 
assessments, local officials can then establish whether the resulting levels 
of Pat are acceptable or not, and if not, what types of mitigative action are 
warranted. For instance, if a locality decides that any evacuation time over 
12 hours is an unacceptable risk, the SLOSH-based evacuation model can then 
provide information about at what threshold and pattern of future growth this 
unacceptable level will be approached. 

Because development management measures can be used to ensure that a 
locality has sufficient evacuation capacity, time histories of surge and 
wind forces at particular evacuation points also provide hazard analysis 
information with development management implications. A Houston/Galveston 
SLOSH study developed a model which yields critical information about 
potential storm hazards at key evacuation points (for example, Galveston 


Causeway), as a hurricane moves landward over time under particular 
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assumptions. 2° This model predicts that a slow moving category 4 hurricane, 
moving in a 320-degree direction, with a landfall 20 miles west of Galveston, 
would flood the causeway some seven hours before the storm hits land. Under 
high tide conditions this inundation would occur 8.5 hours before landfall. 
Moreover, wind gusts would exceed 65 mph--wind conditions in which vehicle 
operation is dangerous--13.5 hours before landfall. 

This type of information is used by evacuation officials to determine 
when evacuation notices must be issued. If we assume a situation where it 
takes 17 hours to evacuate Galveston Island (as determined by the model) and 
13.5 hours before winds on the causeway prevent safe vehicle movement (65 mph 
gusts), a decision to evacuate must be made more than 30 hours prior to. 
hurricane landfall. Further development on the island can substantially 
increase the evacuation time, which in turn increases the time before landfall 
that an evacuation notice must be issued, and thus the chance that sufficient 
time for evacuation will not be available. Usually 16-24 hours of warning 
time are provided by the National Hurricane Center, but sometimes this is as 
little as ten hours in the case of storms forming close to land. If a 
locality established that it was going to make a decision to evacuate no 
earlier than this 24-hour pre-landfall warning and planned to control 
development accordingly, these time history data points would play a crucial 
role. If this locality had a causeway like Galveston'’s (i.e., 65 mph gusts 
13.5 hours before landfall under above circumstances), it would have to 
restrict the extent of development such that its residents could be evacuated 
in 10.5 hours or less. 

20carlton Ruch, Hurricane Relocation Planning for Brazoria, Galveston, 


Harris, Fort Bend, and Chambers Counties, College Station, TX: Texas A&M 
University, Sea Grant College Program, June 1981. 
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(b) Simple (non SLOSH-based) approaches to estimating evacuation 
capacity. In recent years, simple methodologies have been developed for 
estimating hurricane evacuation capacity.2} In areas where SLOSH has not yet 
been applied, or is not yet operational, these methodological approaches will 
be more appropriate. This section briefly describes this simpler methodology 
and applies it to one particular North Carolina barrier island area. 

An analysis of evacuation capacity was conducted for Hatteras Island, 
North Carolina, as part of a larger carrying capacity study. 22 Hatteras is 
located in Dare County, and currently contains approximately 2,600 dwelling 
units. The effects of several different build-out scenarios were tested. 

In this particular locale, evacuation capacity is essentially a function 
of Route 12 (main highway) and the Oregon Inlet bridge. A first task was to 
determine the capacity of this transportation system under ideal conditions. 
This system was estimated to be capable of handling 2,000 vehicles per hour . 23 
This figure was then adjusted to consider lane and shoulder widths, the 
presence of vacation vehicles on the road, storm conditions, possible 
obstructions, and the use of emergency vehicles.*4 This yields a maximum 


hourly capacity of 1,795 vehicles (see Table 4-8). The time available for 


215ohn R. Stone, Hurricane Evacuation Planning: Estimating Evacuation 
Times for Non-Metropolitan Coastal Communities, Raleigh, NC: University of 
North Carolina Sea Grant College Program, Working Paper 83-2, April 1983. 

Department of City and Regional Planning, A Carrying Capacity Study of 

Hatteras Island, 1984; and Currituck County Outer Banks Carrying Capacity | 
Study, Chapel Hill, NC: University of North Carolina, June 1983. 

23114 phway Research Board, Highway Capacity Manual, Washington, DC: 
National Academy of Sciences, National Research Council, 1965. 

See Stone, Hurricane Evacuation anning: Estimating Evacuatio es 
for Non-Metropolitan Coastal Communities, Raleigh, NC: University of North 
Carolina Sea Grant College Program, Working Paper 83-2. April 1983; Rogers, 
Golden, and Halpern, Hurricane Evacuation and Hazard Mitigation Study for 
Sanibel, Florida, November 1981. 
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Table 4.8 
culation of Existing Evacuation Capacity of Hatteras Island C 
((2,000 veh/land/hr) + (2,000 veh/land/hr x 0.9 emergency vehicle 
factor) ) 
x (0.9 land width/lateral clearance) 
x (0.95 RV and boat trailers) x (0.65 storm factor) 
x (0.85 obstruction factor) = 1,795 vehicles /hour 
The evacuation period was calculated: 


(12 hours warning) - (4 hours hazard cutoff time) - (3 hours 
mobilization time) = 5 hours 


Total evacuation capacity is: 


(1,795 vehicles/hour) x (5 hours) + 8,975 vehicles 


Source: Department of City and Regional Planning, supra n.23, 1984 


Table 4.9 


Calculation of Evacuation Demand for Existing Residents, 
Hatteras Island, North Carolina 


oh ee ee ee ee —Ee—eE—E————————————— 


2,648 Existing DUs x 1.25 vehicles/DU =tg 37310svehicles 
522 Existing motel units x 1 vehicle/unit = 522 vehicles 
3,170 Total DUs = 3,832 total vehicles 


3,832 total vehicles x 0.8 (since an estimated 20% leave prior 
to the evacuation order) = 3,066 vehicles to be evacuated 


Source: Department of City and Regional Planning, supra Ned soe od 
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evacuation is calculated to be five hours, assuming 12 hours of warning and 
subtracting from that a four hour hazards cutoff time (beyond which evacuation 
is not possible) and three hours mobilization time (i.e., time required for 
warning, preparation of residents, and for establishing an evacuation system). 
Multiplying these five available hours by 1,795 indicates that only 8,975 
vehicles can be safely evacuated. 

Table 4.9 indicates how evacuation demand is estimated. It is assumed 
that for each dwelling unit 1.25 vehicles will be evacuating, and 1.0 vehicles 
for each motel unit. It is also assumed that 20% of the evacuating population 
will leave before the evacuation order is issued. Under existing development 
conditions (1984), this indicates that an excess evacuation capacity of 6,179 
vehicles, or 3.3 evacuation hours, currently exists. 

Tables 4.10 and 4.11 calculate evacuation demand and capacity shortfalls 
under three different future development scenarios. Under the worst case-- 
Scenario Ill--total evacuation demand would reach almost 43,000 vehicles, 
yielding almost a 19 hour shortfall between available evacuation time and the 
time actually needed to evacuate these vehicles. These estimates provide a 
quantitative measure of the relative evacuation risks that the locality will 


face if it permits certain future levels of development to occur. 
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Table 4.10 


Evacuation Demand for Future Development 


Scenario Grand Totals 


Current Ry Soe AMT eee ae 
Situation I sie III 
Total DUs / 3 70 18,238 20,512 44,380 
x 1.21 Vehicles per DU BFS37 22,068 24,820 53,700 
x .8 remaining after 
evacuation order is given = 8 8 8 8 
Demand in Vehicles © 3,066 17,654 19,856 42,960 


Source: Department of City and Regional Planning, supra Tl. 254) 1904 


Table 4.11 


Evacuation Capacity Under Future Development 


Scenarios 
Current 
Situation il ju yh ea 
Total Evacuation Capacity 
(Vehicles) 8,975 Se AS) 8,975 8,975 
Total Evacuation Demand 
(Vehicles) 3,066 17/2 OOk 19 ,856 42,960 
Excess Capacity (+) or Demand 
(-) (in Vehicles) +6,179 -8,679 -10,881 -33,985 
Evacuation Period Needed 
(Hours) 7 9.8 leet 23.9 
Total Evacuation Time Needed 
(Hours) (Evacuation Period + 
3 hrs. mobilization + 4 hrs. 
to inundation) C7, 16.8 TS er 30.9 
Excess (+) or Shortfall (-) 
in Hours +3.3 -4.8 -6.1 -18.9 


Source: Department of City and Regional Planning, supra n.23, 1984 
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C. Conclusion 


The damage a community suffers from hurricanes and other coastal hazards 
has two necessary components--the natural forces of wind and wave action, and 
the exposure of people and property. Local governments must understand both 
elements in order to implement an appropriate mitigation plan, and this 
chapter has presented a number of readily available methods for calculating 
hazard magnitude, location, and exposure. 

To determine the location of particularly hazardous areas, planners can 
start with the Flood Insurance Rate Maps of the National Flood Insurance 
Program. The FIRMs, based on historical data and probabilities, show 
elevations and delineate zones of wave actions and flooding. A more 
sophisticated tool is the computerized SLOSH simulations of potential 
hurricane paths, which can be used to create a map of inundated areas. For 
the non-hurricane threats of coastal erosion and inlet hazards, communities 
can turn to the state CAMA program for erosion setback lines and inlet 
formation maps. Cumulating all three sources, local planners can then compose 
a composite hazards map. 

The second component, exposure, represents the independent variable in 
the hazard equation. Unlike the natural forces themselves, local governments 
can influence the location and concentration of people and property through 
growth management and other policies. To determine the extent of property at 
risk, planners can use tax maps and other data to locate and value public and 
private property, and then can apply damage algorithms to calculate the amount 
of potential damage. 

To understand the exposure of people to coastal hazards, planners must 
use a different approach, focusing on evacuation. Evacuation demand, 


evacuation routes, route capacity, warning times, and traffic bottlenecks are 
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among the factors to be considered. SLOSH simulations under the North 
Carolina Hurricane Evacuation Study are being developed for all coastal 
counties, and will enable localities to establish "clearance times" for 
hurricane evacuation. If SLOSH data is unavailable or inapplicable, local 
governments can apply simple manual uethods to calculate evacuation demand and 
capacities. Once a community has prepared a thorough hazard analysis and 
mapping, it can specify its mitigation policy in terms of specific areas and 
development objectives. Next, the locality can begin to implement its 


objectives through the tools and techniques of Chapter me 
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Chapter 5 


Review of Specific Growth Management 
Tools and Techniques 


As discussed in the Introduction, growth management programs are designed 
to affect the location, density, timing, and/or type of uevelopment in a 
community. The tools and techniques of growth management are well adapted to 
implement a strategy of coastal storm hazard mitigation, but should not be 
applied in an arbitrary, cookbook fashion. Individual ordinances or devices 
will accomplish little unless enacted in the context of an overall policy or 
plan, such as the hazard mitigation plan required by CAMA regulations. With a 
plan, local governments can select an appropriate mix of growth management 
tools to achieve a variety of related objectives. Many of the devices 
discussed here can be used to complement each other or to achieve non-hazard- 
related community goals. 

Ideally, coastal localities should seek to find that package of growth 
management programs and policies particularly suited to their political, 
social, and economic conditions, and which implement the policies embodied in 
their land use plans. This chapter will discuss specific development 
management techniques, indicating the range and diversity of different tools 
and approaches available.! Categories of techniques include development 
regulation, land acquisition, taxation and fiscal incentives, capital 
facilities policies, and programs for information dissemination. Table 5.1 
displays each technique and summarizes the ones which have been employed and 
which are legally feasible in North Carolina. 

lthis chapter builds on Beatley, Development Management to Reduce Coastal 


Storm Hazards: Policies and Processes, Chapel Hill, NC: UNC Center for Urban 
and Regional Studies, 1985. 
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Table 5.1 


Applicability of Growth Management 
Tools and Techniques in North Carolina 


Tool or 
Technique 


Zoning 
Open Space/Agricultural 
Downzoning/Density Reduction 
Minimum Lot Sizes 
Floating Zones 
Nonconforming Uses 
Coastal Setback 
Special Use Permits 
Bonus/Incentive Zoning 
Performance Zoning 
Population Caps 
Interim/Temporary Moratoria 
Mobile Home Restrictions 


Subdivision Regulation 
Clustering 


Exactions/Development Conditions 


PUDs 


Land/Property Acquisition 
Fee Simple Acquisition 
Advance Acquisition 
Official Mapping 
Right of lst Refusal 
Funding Aid 
PDR/Donation of Easements 
Transferable Development Rights 


Taxation/Fiscal Incentives 
Differential Taxation 
Special Assessments 
Impact Fees 


Capital Facilities/Infrastructure 
Utility Extension Policy 
Capital Improvements Plan 
Post-Storm Relocation 


Information Dissemination 
Real Estate Disclosure 
Community Awareness Programs 


Used in Authorized 
Nc under NC law 
Yes Yes 
No Unlikely 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
No Uncertain 
No Probably 
No Uncertain 
Yes Probably 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
No Probably 
No Probably 
No Unlikely 
Yes Yes 
Yes Yes 
No Uncertain 


Yes, for farmland preservation 


No Yes 

Yes Needs Special Legislation 
Yes Probably 

Yes Yes 

No Yes 

No May Need State Legislation 
No Yes 
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The primary development management tools are those which directly 
regulate and control the location, amount, density, and type of development in 
a coastal community. Regulations which restrict development can reduce the 
exposure of people and property to hurricane and storm risks, and can enhance 
the protective features of the natural environment. Basic types include 
zoning and subdivision regulations and various specialized applications of 


these standard tools. 


A. Zoning 


Conventional Zoning: Reducing the quantity of development exposed 


Conventional zoning ordinances control the type of land uses allowed in 
particular parts of a community (e.g., residential, commercial, industrial) as 
well as their intensity (e.g., bulk, height, floor area ratio, setback 
provisions). As a result, zoning provisions can control the amount and type 
of property exposed to hurricane and storm hazards. For instance, open space 
and recreational uses may be the most appropriate activities to be permitted 
in high risk areas, such as Ocean Hazard AECs and NFIP V-zones. Restricting 
such areas to commercial or public recreational activities would substantially 
reduce the amount of property at risk and in turn the property losses to 
accrue from future hurricanes and storms. 

Zoning, with its emphasis on separation of uses, predictability of land 
development, and regulation of building height, bulk, and land area is the 
most common regulatory device for guiding land development in North Carolina. 


Authority to zone is granted in N.C.G.S. §153A-340 et seq. to counties and in 
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§160A-381 et seg. to cities. This enabling legislation is based upon the U.S. 
Department of Commerce Standard State Zoning Enabling Act, which is the basis 
for zoning enabling legislation in most of the states. Local zoning 
ordinances must be in accordance with a comprehensive plan. The zoning 
enabling legislation establishes the permissible purposes for zoning as 
lessening congestion in the streets; securing safety from fire, panic, and 
other dangers; promoting health, safety, and the general welfare; providing 
adequate light and air; preventing overcrowding of land; avoiding undue 
concentration of population; and facilitating adequate provision of 
transportation, water, sewerage, schools, parks, and other public 
requirements. Zoning purposes and variations which are found not to serve 
these purposes are ultra vires and invalid unless authorized by other 
legislation. 

Zoning has been upheld as constitutional and a legitimate exercise of the 
police power since the United States Supreme Court esi in City of Euclid 
v, Ambler Realty Co., 272 U.S. 365 (1926), but the application of specific 
provisions is still subject to challenge. In North Carolina, the Supreme 
Court has held that a zoning ordinance is valid unless "it has no foundation 
in reason and is a merely arbitrary or irrational exercise of power having no 
substantial relation to the public health, the public morals, the public 
safety, or the public welfare in its proper sense."2 The court grants zoning 


ordinances a presumption of validity .4 


2N.C.G.S. §160A-383 (municipalities); §153A-341 (counties). 


3In re Parker, 214 N.C. 51, 55 (1938). 
State v. Joyner, 286 N.C. 366, appeal dismissed 422 U.S. 1002 (1975). 
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One zoning option for coastal communities is simply to designate hazard 


areas as an open space or conservation zone in which all future development is 
prohibited. Even if this were a politically feasible option, in coastal areas 
where agriculture and other non-developed uses do not yield reasonable 
economic returns it invites the constitutional challenge of a "taking" of 
private property without just compensation (see Chapter 7). Depending on the 
characteristics of the site, a prohibitory approach is not likely to be 
defensible unless some economic use, such as agricultural, forestry, or 
commercial recreation, can be supported. 

Land which is not suitable for agricultural uses cannot be designated for 
such use simply to prevent further growth in an area. If undeveloped land, 
which is in fact not agricultural land but in reality land suited for 
development, is zoned exclusively agricultural, the courts will probably 
invalidate the ordinance as a taking without just compensation. The same 
problem is encountered in any attempt to zone an area exclusively industrial 


or for other exclusively non-residential uses. However, North Carolina zoning 
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enabling legislation does provide for the use of exclusive non-residential 
zoning, and a zoning ordinance which excludes residential use from certain 
areas can serve a variety of purposes beyond protecting lives from hurricane 
hazards. Residential exclusion prohibits subdivisions from expanding into an 
area and serves, in effect, as a holding zone to contain urban development, to 
protect agricultural areas from increased demands for commercial and 
residential development, and to prevent scattered residential development 
which is difficult to serve with public improvements and services. 

In most instances, in the absence of land acquisition or some substantial 
form of landowner compensation, large scale prohibition of new development, 
including residential, in hazard areas is not likely to be feasible. A more 
pragmatic approach is one which seeks to reduce the overall quantity of 
development at risk. While a residential zoning designation in an oceanfront 
area may still permit considerable development to occur at high risk to 
hurricane damage, this quantity may still be considerably less than what the 
unregulated market would support. Moreover, reducing a zoning designation 
from relatively dense multi-family development to single family uses may 
reduce substantially the amount of property and the number of lives at risk. 

However, the strategy of hazard risk reduction through decreasing 
development density is contingent to some extent on the quality and type of 
structures to be built. Multi-family structures, designed by engineers and 
architects, may be able to withstand the forces of hurricanes and storms much 
more effectively than builder-designed single-family structures. While 
limiting development to the latter type may reduce the quantity of property at 
risk, this property may be more vulnerable to storm damage. 

Reducing development densities is a very common approach, and examples 


of conventional downzoning along high hazard coastal shorelines are not hard 
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to find. In its recent hurricane hazard mitigation and post-disaster 
reconstruction plan, the Town of Emerald Isle, North Carolina, notes its 
efforts to reduce storm hazards by keeping down hazard area densities: 
The Town's growth policy encourages relatively low density residential 
development; high rise developments along the ocean are not typically 
found in Emerald Isle. The Town has also downzoned lands that originally 
allowed up to 13.5 dwelling units per acre to 8 dwelling units per acre. 
This may reduce the ultimate number of units by 2,200 or about 7,300 
seasonal sites (Town of Emerald Isle 1984, p. 10) 
The hurricane hazard mitigation and reconstruction plan for Onslow County, 
North Carolina, recommends that future permissible densities be lowered 
considerably in West Onslow Beach (Topsail Island) to facilitate evacuation. 
Moreover, while the plan recommends a reduction in overall density, it also 
recommends more extensive reductions where the hurricane hazard is greater.” 
The Onslow County plan illustrates that zoning can be used to reduce the 
amount of property at risk in coastal hazard areas in proportion to the extent 
and nature of the storm-related hazards in various locations. The quantity of 
development permissible could be a function of the aggregate risks at a 
particular site. For instance, less development may be permitted in an area 
subject to both wave velocity action from storms and a potentially shifting 
inlet than in a location subject only to velocity effects without the inlet 
hazard. Different hazard zones can be designated with varying degrees and 
combinations of hazards, with the density of development adjusted accordingly. 
Proximity to ocean and sound waters may serve as a good proxy for storm risks, 
with the most extensive new development permitted on locations farther inland. 


An important factor to remember is that ina typical coastal community there 


will be gradations of hazard risk, with the primary (mitigation) objective of 


Sonslow County, N.C., Hurricane Storm Mitigation and Post-Disaster 
Reconstruction Plans, prepared by Henry Von Oesen and Associates, Inc., April 


. 4a SS 


1984. 
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zoning often being to orient future development away from high hazard areas to 
lesser hazard areas. 

As with many of the other development management techniques discussed 
herein, it is important to utilize zoning provisions to preserve, to the 
extent possible, the protective features of the natural environment. It may 
be desirable, for instance, to permit only very low densities of development 
(where permitted at all) around wetlands. Development in close proximity may 
threaten the health and vitality of these areas and in turn reduce their 
utility in absorbing storm forces.° 

Density of development can be reduced in several ways. One approach is 
to raise the minimum lot size required for structures. For instance, ina 
high hazard zone, the zoning ordinance may be modified so that new residential 
structures here must be situated on a minimum lot size of 50,000 square feet 
rather than the previous 25,000 square foot minimum.’ A complementary 
approach is simply to reduce the number of dwelling units permitted per acre 
in high hazard areas. An existing permitted density of 10 dwelling units per 
acre may be reduced to that of 5 dwelling units per acre. Either approach 
serves to reduce the overall quantity of permissible development in a 
particularly hazardous location. 

On the other hand, this type of zoning may produce an inefficient form abe 
development, which increases the cost of providing services within the area. 
Minimum lot sizes also tend to drive up land and housing costs. Extensive 
minimum lot size requirements are likely to face legal difficulties where it 


6conservation Foundation, Flood Hazard Management and Natural Resource 
Protection, prepared for FEMA, October 1980; Arthur R. Benton, Carolyn A. 


Clark and Wallace W. Snell, Galveston Island-A Changing Environment, Texas 
A&M UST e Gye January 1980. 
See Kill Devil Hills Ocean Impact Residential Zone, Appendix Il. 
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appears that the primary purpose of the ordinance is exclusionary (to prevent 
certain groups of people from residing in a community) rather than related to 
a valid governmental purpose such as protection from septic tank pollution or 
protection of environmentally fragile or scenically important areas.® 
=4ere an existing zoning ordinance already exists, a reduction in 

density may be most expediently accomplished by rezoning hazard areas to 
existing zoning designations which exclude higher density uses. For instance, 
the hurricane mitigation and post-storm reconstruction plan for the Town of 
Nags Head, North Carolina, recommends that the town consider rezoning certain 
portions of its beachfront from CR to Rl or R2, in order to prevent the 
location of high density hotel and motel uses.” 

Reductions in the densities of development permitted by zoning in high 
hazard areas can occur in either the pre-storm stage or during recovery and 
reconstruction. It may be difficult to overcome the political obstacles to 
downzoning in the pre-storm stage, while storm devastation may present unique 
mitigation opportunities. !® Of course, to fully realize post-storm mitigation 
opportunities, localities should develop a reconstruction plan in advance, 
based on the elements required in the CAMA regulations. Without a detailed, 
thoughtful plan, post-storm rebuilding may proceed haphazardly to replicate or 
worsen the pre-storm condition. 


As one element of the post-storm plan, the community might decide in 


advance that certain pre-determined density reductions will be activated 


Boas Salamar Builders vi Tuttle, 29 N.¥.2d 221, 325 N.¥.S.2d 933 (1971) 
(upholding large lot zoning to protect against septic tank pollution) and 
National Land and Investment Co, v, Kohn, 419 Pa. 504, 9USGA, 20159 7a C1969) 
(striking down large lot zoning intended to prevent the overburdening of 
existing municipal services). 

Town of Nags Head, N.C., Hurricane Hazard Mitigation and Post-Storm 
Reconstruction Plan, prepared by Coastal Resources Collaborative, Inc., 1984. 
See Chapter 6. 
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according to the extent of overall property damage occurring in particular 
areas of the locality. For instance, in areas where multi-family structures 
have been damaged by 50% or more of their market value on average, the 
community may automatically imposed a density reduction of, say, 25% VTi 
would permit some structures to be rebuilt but would simultaneously reduce 
substantially the amount of future property at risk. The pre-specified 
restrictions would likely be tied to the damage zones delineated during the 
early stages of recovery and reconstruction and would resemble a sort of 
floating zone which would become binding only upon the occurrence of certain 
damage conditions. !1 
Floating zones are shown in the text of the zoning ordinance but not on 
the zoning map. This technique is used when a local government vecogiivem 
that a particular activity is desired for a general area, but the specific 
site has not been located in advance. The floating zone may be applied to a 
site if the conditions in the ordinance are met. A floating zone therefore 
"floats" in the text of the zoning ordinance and waits to be affixed to an 
appropriate parcel of land. Typically employed for such uses as. shopping 
centers, light industry and mobile home parks, floating zones are not 
explicitly authorized by enabling legislation in North Carolina. A floating 
zone ordinance may have legal difficulties as a form of spot zoning. The 
North Carolina Supreme Court has defined spot zoning as arising "where a small 
area, usually a single lot or a few lots, surrounded by other property of 
similar nature, is placed arbitrarily in a different use zone from that to 
which surrounding property is made subject." 12 Conversely, legal problems 


I1lsee the triage discussion in Chapter 6, and the Model Moratorium 
Ordinance, Appendix II. 


Zophi v. City of Wilmington, 273 N.C. 430 (1968). 
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with the floating zone concept may be avoided if it is viewed as a form of a 
special exception, with more detailed requirements and conditions to be met 
before the use is permitted. 13 

Another traditional zoning concept that can be readily applied to density 
reduction is the doctrine -° nonconforming uses. A nonconforming use is 
created when a land use or activity formerly permitted by right is 
prospectively invalidated by a new zoning ordinance. The ordinance's 
restrictions do not apply retroactively, so the former use is "srandfathered 
in." That is, the use is permitted to continue, yet is generally not allowed 
to expand beyond a certain extent, and, if destroyed or discontinued, is not 
permitted to re-establish itself. For instance, a commercial establishment 
may become a nonconforming use in a new exclusive residential zone. While the 
business may continue operating in the short term, it may not expand its size, 
and, if destroyed by a fire or other catastrophe, will not usually be 
permitted to rebuild in this zoning district. 14 

Nonconforming uses can be used to reduce storm hazard in several ways. 
Certain high density uses in high hazard areas can be zoned out and declared 
nonconforming uses through changes in zoning districts, and in time a slow 
process of land use change might be expected. A shorter-term approach uses 
the nonconforming use concept as a way of preparing for and managing 
reconstruction after a hurricane or storm AS ais For instance, while a major 
hotel or condominium complex may be tolerated in a high hazard zone because it 


already exists, storm destruction provides an opportunity to change allowable 


land uses and start over with a clean slate. Local officials should try to 


13pogers v. Village of Tarrytown, 302 N.Y. 115, 96 N.E.2d 731 (1951). 


14cee Myrtle Beach Coastal Protection Overlay Zone §2, Model Amendments 
§2, Kill Devil Hills Ocean Impact Residential Zone §20-10.10, Appendix I1. 
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rezone hazard areas before the storm so as to give notice of nonconforming use 
status and to prevent the reconstruction of nonconforming structures before 
the locality has a chance to change the zoning after the storm. Older 
structures which are nonconforming may also be required to be brought "up to 
code" in the event they are faced with substantial repairs. 

Several issues are raised when rezoning for hazard reduction creates 
nonconforming uses. The first concerns the financial and economic impacts of 
declaring an existing use to be nonconforming. To what extent, for example, 
does the zoning change lower the fair market value of a property and the 
ability of its owners to secure continued financial backing? Furthermore, 
will a loss in market value result in lower tax assessments and reduced 
property tax revenues for the locality? Another issue is the extent or degree 
of damage required before a storm-damaged nonconforming use is considered 
destroyed and is barred from being reconstructed. The National Flood 
Insurance Program has used a 50% fair market value loss criterion to 
distinguish between damaged structures which do or do not have to be repaired 
to NFIP standards (i.e., elevation to the 100-year BFE). 

Localities which are not content to wait for storms to remove their 
nonconforming uses might employ the concept of "amortization." Amortization, 
typically employed to restrict signs and billboards, permits a nonconforming 
use to continue for only a specified period of time. The amortization period 
is often tied to the economic depreciation of particular types of property and 
must be reasonable in order to be upheld as a legitimate exercise of the 
police power. The North Carolina Court of Appeals has upheld amortization 
provisions in sign control ordinances. !° The use of amortization might be 


13¢o0dman Toyota v. City of Raleigh, 63 N.C. App. 660 (1983); Givens v. 
Town of Nags Head, 58 N.C. App. 697 (1982). 
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expanded to situations where it is considered equitable to provide owners of 
relatively short-lived property in high hazard areas with a definite 
amortization or compliance period. For instance, a locality might require a 
single-family homeowner in a high erosion area to relocate his home to a safer 
parcel by some reasonable period of time. 

2) Coastal Setbacks 

The concept of a development setback has long been part of zoning and 
land use control. Setbacks are used in urban settings to ensure that 
sufficient land is available for future roads and other public improvements, 
and to ensure adequate light, access, and separation of structures. Setbacks 
in coastal hazard areas are an extension of this zoning technique and have 
become relatively popular as a means for both minimizing the impact of 
development on beach and dune systems and reducing exposure to storm 
hazards. + Setbacks can be required from the ocean heselte (i.e, tromeacne 
mean high tide line), the first line of vegetation, or the dune ridge. Such 
setbacks may be state-mandated or local option. North Carolina, under CAMA 
regulations, requires small coastal developments to be located landward from 
the first line of vegetation (or crest of dune), or a distance 30 times the 
annual rate of erosion for that particular segment of coast, whichever is 
greater. This setback is 60 times the annual rate of erosion in the case of 
multi-family structures of four units or more and structures of more than 


5,000 square feet in size.1/ 


léxusler, Innovative Local Floodplain Management : A Summary of Local 
Experience, Boulder, CO: Institute of Behavioral Science, 1982; UNC Center 


for Urban and Regional Studies, Review of State Programs and Policies to 
Reduce Coastal Storm Hazards, Chapel Hill, N.C., 1984. 

15 N.C. Admin. Code 07H.0306. The Myrtle Beach Coastal Protection 
Overlay zone, Appendix II, establishes a "Building Control Line." 
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Many localities across the country have felt constrained at times by the 
rigid classifications of conventional zoning. In order to gain flexibility or 
acquire desirable developments, some communities have resorted to directly 
bargaining with developers to exchange zoning rules for some form of benefit. 
Such an exchange is referred to as contract or conditional zoning. 18 However, 
contract and conditional zoning have been ruled invalid in North Carolina, as 
in the nature of spot zoning. 2? Amendments to the zoning ordinance designed 
to give preferential treatment to select landowners are referred to as "spot 


zoning" and are almost always struck down by the courts if they are 


challenged. 2° 


Even though pure contract zoning is illegal, localities have many other 


options to enhance the flexibility of land use controls. One of the most 


18Under the concept of contract zoning, the jurisdiction agrees to allow 
a land use activity not normally permissible in a particular area, such as a 
rezoning from low-density residential to commercial or higher-density 
residential, in exchange for a certain desirable feature provided by the 
developer, such as a deed restriction or public improvements. Conditional 
zoning is similar to contract zoning, but without the community selling or 
bargaining away its regulatory authority. Here, zoning changes are permitted 
only if they satisfy the stipulations laid down by the community at the time 
of project review. For example, a locality may agree to rezone low density 
residential to commercial uses in a high hazard zone, only if the developer 
agrees to ensure that his structures can be used for sheltering the public in 
the event of a hurricane threat. 


19allred v. City of Raleigh, 277 N.C. 530 (1971). 

The invalidity of spot zoning consists of isolating a select parcel for 
preferential treatment and relieving the parcel of restrictions to which 
surrounding property is subject. Blades v, City of Raleigh, 280 N.C. 531 
C19929" dfrey v n Coun d C ssioners, 61 N.C. App. 100 
(1983). The North Carolina Court of Appeals has explained that rezoning must 
be effected by the exercise of legislative power rather than by special 
arrangements with the owners of a particular parcel of land. Rose v, Guilford 
County, 60 N.C. App 170 (1982). See also Brough, "Flexibility without 
Arbitrariness in the Zoning System: Observations on North Carolina Special 
Exception and Zoning Amendment Cases," 53 North Carolina Law Review 925 
(197572 
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common devices in North Carolina is the conditional or special use permit, 
also called the special exception. This technique is employed in areas where 
certain activities are permissible but require special scrutiny to screen out 
or minimize the particular problems individual developments may present. 
Generally, the special use is permitted as a matter of right within 1 given 
zone if the proposed development meets certain conditions and criteria. These 
criteria, which must be objectively stated in the ordinance, most often relate 
to the provision of municipal services or to the reduction of adverse 
environmental impacts. *! 

Special use permits are distinguished from contract or conditional zoning 
in two ways. First, criteria that must be met before a special use permit is 
issued are expressly stated in the ordinance and apply equally to all property 
owners within a given zone. Second, special use permits require no 
concessions or commitments from the community. The applicant for the permit 
needs only to demonstrate that the proposed development meets the required 
conditions for the permit to be granted. Also, the special use permit is 
entirely different from a variance, which is a departure from the terms of the 
zoning ordinance and is granted where enforcement of the terms of the 
ordinance would result in undue hardship. The special exception is a 
permitted use under the terms of the ordinance in contrast to a departure from 
the ordinance in the case of a variance. 2 


Authority for the use of special exceptions or conditional use permits is 


granted to municipalities in N.C.G.S. §160A-381 et seq. and to counties in 


2lin re Ellis, 277 N.C. 419 (1970); Coastal Ready-Mix Concrete Company v. 
Board of Commissioners of the Town of Nags Head, 299 N.C. 620 (1980). 


22 5 ackson v. Guilford County Board of Adjustment, 9EN.C. App. 408) (1968), 
aREldi 2/5 Ni GemLe> .Gneo9). 
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§153A-340 et seg. The North Carolina Supreme Court has upheld the use of 


special exception ordinances against an 


authority challenge so long as specified conditions are met. 


improper delegation of legislative 


The special 


exception ordinance is valid when the standards set forth in the ordinance 


provide ad.quate standards for the delegation of legislative authority, form 


the basis for the decision of the board of adjustment, and follow the 


applicable procedural safeguards .?° 


4) Bonus or Incentive Zoning 


Bonus or incentive zoning allows developers to exceed limitations, 


usually height or density limitations, imposed by conventional zoning in 


exchange for developer-supplied amenities or concessions. 


For example, a 


builder may be permitted to exceed a height restriction if the developer 


provides open space adjacent to the proposed building. 


been used for some time in large urban developments. 


Incentive zoning has 


In New Yorke sfox 


example, a developer can obtain a 20% increase in permissible floor area for 


projects which incorporate a legitimate 
given to encourage the incorporation of 
development projects. 74 In the case of 
be granted additional development units 
reduction features. 


These features may 


the public of high hazard lands, or the 


increase the ability of structures to withstand storm forces. 


theatre. Density bonuses have been 
low and moderate income housing into 
coastal hazard areas, developers may 
if projects incorporate hazard- 
include the purchasing and deeding to 


provision of design features which may 


It may 


23Humble Oil _ and Refining Company v. Board of Aldermen of Chapel Hill, 


286 N.C. 170 (1974). 


24¢ M. Fox and B.R. Davis, "Density Bonus Zoning to Provide Low and 
Moderate Cost Housing," 3 Hastings Con. L.Q. 1015 (1978). 
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counteract other hazard mitigation strategies, however, to encourage or permit 
additional densities in coastal hazard areas, even if public amenities and 
hazard-reduction features are provided as compensation. 

Moreover, bonus or incentive zoning is not explicitly permitted by North 
Carolina zoning enabling legislation. The legality of this zoning variation 
in North Carolina is uncertain because of its resemblance to contract and 
conditional zoning. Legal problems might arise for two reasons. First, when 
used without traditional zoning, incentive zoning deals primarily with 
density, and not use, in classifying land uses. There may be questions as 
whether this is within existing enabling legislation. (Apparently no 
municipalities have used this tool without also using conventional zoning.) 
Secondly, if used in combination with traditional zoning, the technique might 
be attacked as unlawful contract zoning. On the other hand, incentive or 
bonus zoning is similar to dedication, and the use of dedication has been 
upheld when used as part of a subdivision regulation and in other contexts. 

The relationship between the amenity provided by the developer and the 
bonus allowed in return may be important for judicial approval of incentive 
zoning. For example, an incentive ordinance may allow a smaller lot size in 
subdivisions in return for more open space than is ordinarily required. There 
is an obvious relationship between allowing smaller lots and providing more 
open space. A more difficult situation arises when an ordinance allows 
smaller lots in return for the provision of an amenity such as bikeways. It 
may be that incentive ordinances for non-controversial purposes are not likely 
to be challenged, and perhaps even a tenuous relationship between the amenity 


and the bonus will justify the ordinance. 


5) Performance Zoning 


Performance zoning sets standards for each zone based on permissible 
effects of a development rather than specifically enumerating the types of 
uses, dimensions, or densities permitted. If the prescribed standards are 
met, any use is allowed in the zone. This technique has been extensively used 
in industrial zoning to set standards on noise, dust, emissions, and glare. 
More recently, the technique has been used in broader applications, with 
standards keyed to demands on public services such as water supply, waste 
water treatment, and roads. Application may involve protection of the 
environment by specifying maximum levels of permissible stress on natural 
systems. For example, a community may specify the amount of permissible 
disturbance of vegetation in a given zone, and any use would have to meet that 
standard before development could take place. Performance controls for 
sensitive lands may work as a system to protect natural processes in 


environmentally sensitive areas, such as wetlands, floodplains, and dune 


108 


systems. Performance controls are most often used in conjunction with 
traditional zoning ordinances, or as an overlay to the conventional zones. 

The power to zone by the use of performance standards is not explicitly 
granted in North Carolina enabling legislation, and no court decisions 
expressly address the validity of the technique. The North Carolina Supreme 
Court has, however, upheld the use of performance standards in a municipal 
floodplain ordinance against taking and equal protection challenges. 2° Vie 
seems that performance standards, if rationally devised and consistently 
applied, could qualify as a comprehensive plan, and zoning in conformance with 
those standards could be upheld under the broad grant of zoning authority. 

6) Population Caps and Annual Development Limits 

One approach to addressing the hurricane threat is simply to restrict the 
number of people permitted to reside in the community. Population caps may be 
particularly appropriate in barrier island communities where only limited 
numbers of people can evacuate safely should a hurricane or severe storm 
threaten. It may also be true that a strategy to reduce future property 
damage is actually aimed at restricting the amount of development permitted in 
the community. Usually, however, such restrictions are employed for other 
purposes, such as to protect the aesthetic quality of a community or to ensure 
that a natural resource is not overtaxed. 

Two basic approaches have been identified. One approach is to establish 
an absolute "cap" on the amount of future growth permitted in the community. 2° 
The cap may be assessed in terms of overall population or development or 


25Responsible Citizens in Opposition to the Flood Plain Ordinance v, City 
OL Asheville, 7308 NG: 6255 €1983)= 


For a general review and comparison of these, see Bureau of Government 


Research and Service, Local Government Policies for Urban Development: A 
Review of the State of the Art, University of Oregon, 1974. 
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dwelling units. The City of Boca Raton, Florida, has become a classic example 
of an attempt to use this approach. Citizens here voted in 1972 to enact a 
charter amendment restricting the absolute number of dwelling units in the 
jurisdiction to 40,000, with a series of downzonings to implement this 
provision. ¢/ The Boca Raton ordinance was found to be constitutionally 
deficient as a violation of state and federal due process and as having no 
rational relationship to a permissible municipal objective. 28 It is highly 
unlikely that such an ordinance would survive judicial scrutiny in North 
Carolina unless some dire circumstances were exhaustively documented or 
undisputed. 

A second and more legally acceptable approach is to limit growth on an 
annual basis. The City of Petaluma, California, is a prime example of the use 
of this approach. Here provisions were enacted which restricted the issuance 
of building permits to roughly 500 residential units per year. Development 
applications are evaluated according to the Petaluma General Plan and 
environmental design plans.?? 

A program of restricting the amount of annual growth, or enacting a 
temporary building moratorium, may have several advantages for a storm- 
vulnerable coastal locality. It will reduce the speed of new development and 
growth and consequently the reduce the extent of lives and property at risk in 

27 David Godschalk, David J. Brower, et al, Constitutional Issues of 


Growth Management, Chicago: APA Planners Press, 1979; and Toni I. Meador, 
"Managing Growth on Florida’s Gold Coast: Boca Raton and the Growth Cap," 


Flea, Environmental and Urban Issues, February 1979. 


28 
cert. denied, 381 So.2d 765 (1980). 


a7 agdecnaite Brower et al., Constitutional Issues of Growth Management, 
supra. The Petaluma ordinance was upheld in Construction Industry Association 
of Sonoma County v. City of Petaluma, 522 F.2d 897 (9th cir. 1975), cert. den. 
424 U.S. 934 (197o9¢ 


City of Boca Raton v. Boca Villas Corp., 371 So.2d 154 (Fla. App. 
1979) 
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the short run. In the long run, however, the absolute level of development 
may remain unchanged. Timing growth in this way may afford a community more 
time to plan for the storm hazard, and may place the community in a better 
position to make intelligent land use and other decisions which can eventually 
reduce the extent of local storm hazards. As a further example, a community 
may need additional time to finance and put in place certain public facilities 
critical to the safety of people and property, such as a new bridge to the 
mainland or a detailed hazard map. | 

No communities in North Carolina have enacted annual permit limitations 
like Petaluma’s. A similar, although not so rigid approach, is to dictate 
stringent conditions which must be met before a permit will be issued. North 
Carolina's building laws set various standards for structures in pursuance of 
the public health, safety, and general welfare. Absolute limitations on the 
number of permits, however, are not mentioned in the building code enabling 
legislation. The issuance of a building permit is conditional upon compliance 
not only with the state building code, but with all applicable local laws such 
as the local zoning regulations. °° Local regulations may not modify the state 
building code, which governs construction standards. The enabling statutes do 
not state how stringent the conditions set by local government for permit 
issuance may be, with respect to the provision of public services and the 
protection of the environment and neighboring property owners. 

The population cap and permit limitation techniques suggest the 
possibility of closely tying permitted new growth to the capacity of a coastal 
locality and its residents to respond to a storm hazard. Such an approach has 


been employed in the growth management system adopted by Sanibel Island, 


——— 


30N'C.G.S. §160A-417. 
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Florida. Shortly after the island was incorporated, a moratorium on new 
development was initiated and a comprehensive plan based explicitly on the 
capacity of the island’s natural and built environments to sustain new growth 
was developed. Evacuation is calculated to take five hours, assuming 12 hours 
of warning and subtracting from that a four hour hazards cutoff time (beyond 
which evacuation is not possible), and three hours mobilization time (i.e., 
time required for warning, preparation of residents, and for establishing an 
evacuation system) .>/ 

The Sanibel case illustrates the use of the concept of "carrying 
capacity." Carrying capacity means the natural and manmade limits to 
development beyond which significant harms will occur. 32 Carrying capacity 
can be used to assess the effects of development on such natural factors as 
ground water supply and wetlands productivity, and manmade factors such as 
sewage treatment and roadway capacity. This concept has been applied in 


BS 


practice to a number of coastal localities. Several implications for storm 


hazard reduction arise from the application of carrying capacity analysis. 


The first is that, as in Sanibel, carrying capacity is particularly relevant 


31 see Godschalk, Brower et al., Constitutional Issues of Growth 


Management, supra; J. Clark, The Sanibel Report: Formulation of a 


Comprehensive Plan Based on Natural Systems, The Conservation Foundation 1976; 
City of Sanibel, Florida, Comprehensive Land Use Plan 1980. 


David Godschalk and Francis H. Parker, "Carrying Capacity: A Key to 
Environmental Planning?" 30 (4) J. of Soil and Wate nservation 160-165, 
Los 5* Devon M.Schneider, David Godschalk and Norman Axler, The Carrying 


Capacity Concept as a Planning Tool, PAS Report 338, 1978; David Godschalk, 


et al., rrying Capacity-- asis fo sta anning? Department of City 
and Ups Planning, University of North Carolina at Chapel Hill, June 1974. 
See, e.g., Department of City and Regional Planning, Currituck Count 


Outer Banks Carrying Capacity Study, University of North Carolina at Chapel 
Hill, 1983; Town of Nags Head, N.C., Hurricane Hazard Mitigation and Post- 


Storm Reconstruction Plan, prepared by Coastal Resources Collaborative, Inc., 
1984. 


platy. 


to assessing evacuation capacity.>4 Second, natural and manmade limitations 
on coastal development may provide a rational means to regulate the location 
and quantity of new growth, which in turn may serve to reduce storm hazards. 
Carrying capacity objectives, in other words, may be used to reinforce and 
complement efforts to reduce storm hazards generally. 

7) Interim or Temporary Development Regulations 

Interim or temporary regulations are designed to substantially retard 
development for a limited period. These regulations often take the form of a 
complete temporary moratorium on certain types of development or all 
development in certain locations. Temporary development moratorium can be of 
at least two types. First, a planning moratorium may be used to slow or to 
freeze development in a certain area until a plan can be drafted and a 
permanent scheme of growth management controls implemented. Temporary 
development control serves three functions: it permits planning and ordinance 
writing to proceed relatively free of development pressures; it prevents uses 
that will be incompatible with the eventual regulatory and planning scheme 
from being initiated before the scheme is operational; and it allows-time for 
public debate on issues relevant to development of the permanent control 
system. 

Second, an environmental moratorium restricts development during a period 
in which community facilities are over-pressured. Environmental moratoria are 
most commonly called for during rapid community growth and, to be effective, 
must be generally tied to programming of facilities related to the 


environmental problem. The most common example of such a moratorium involves 


34See particularly Currituck County Outer Banks Carrying Capacity Study, 
supra. 
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inadequate capacity of a sewage treatment facility. For example, in the early 
1970's, Currituck County instituted a 15-month moratorium on approval of new 
subdivisions in order to provide time for land use planning and replatting of 
unrealistic subdivisions. 

The power to impose an interim moratorium on development is not granted 
explicitly to local governments in North Carolina zoning or planning enabling 
legislation. Reasonable interim controls, if related to pressing community 
problems, however, are likely to be upheld. Judicial decisions in several 
other states have upheld interim moratoria as constitutional and as within the 


scope of standard zoning enabling legislation. >> 


8) Regulation of Mobile Homes 

Because of their relatively fragile construction and lack of adequate 
foundations, mobile homes present particular dangers in the event of a 
hurricane. Both the occupants and the neighbors of mobile homes would be 
endangered by wave and wind action destroying or uprooting the home and 
battering it into nearby structures. Coastal communities may employ several 
specific methods to regulate mobile homes, including licensing, inspection, 
taxation, and zoning. The most obvious technique would be to prohibit mobile 
homes from locating in high hazard areas or to confine them to mobile home 
parks in sheltered locations.2© Uniform standards regarding the construction 
and sale of mobile homes are contained in N.C.G.S. §143-144 et seq. and rules 
promulgated by the Building Code Council thereunder. Local building 
inspectors are charged with enforcement of these rules. 


355e¢e Westwood Forest Estates v. Village of South Nyack, 23° N.Yi20°428, 
244 N,E.2d 700 (1969). 


36se¢ N.C. Division of Emergency Management, Model Flood Damage 
Prevention Ordinance Article 5, §B(4)(c), Appendix II. 
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The authority to regulate mobile homes stems from the North Carolina 
general zoning and public power enabling legislation and from legislation 
granting counties and cities the power to enact ordinances which protect the 
general health and safety. Mobile homes are considered sufficiently different 
from other types of housing that ther: is a rational basis for placing 


different requirements upon them. 27 


B. Subdivision Regulation 


1) Subdivision and Site Plan Review 


Subdivision regulations govern the conversion of raw land into building 
sites or developed uses and the type and extent of improvement made in this 
conversion. Subdivision regulations can control the density, configuration, 
and layout of development. They operate in ways similar to zoning to control 
the amount and density of development on a particular site. They can also 
establish effective requirements and standards for public improvements, 
including streets, drainage pipes, sewer outlets, andesOstorthns alhe 
requirement of minimum lot size can reduce the amount of new development 
exposed to storm hazards. Site plan review and other requirements of 
subdivision approval can provide the opportunity to orient the location of 
development sites in ways which minimize storm risks. For instance, 


subdivision regulations may require that new single-family dwellings on lots 


37currituck County v, Willey, 46 N.C. App. 835, review denied 301 N.C. 
234 (1980). Mobile homes may not be absolutely prohibited from a city, Town 
of Conover v, Jolly, 277 N.C. 439 (1979), but they may be restricted to mobile 
home parks. City of Asheboro v, Auman, 26 N.C. App. 87, cert. denied 288 N.C. 
239, 217 (1975); Duggins v. Town of Walnut Cove, 63 N.C. App. 684 (1983). 
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in hazard areas be sited so as to maximize distance from high hazard 
oceanfront areas. 

The authority to regulate subdivisions is granted to both municipalities 
and counties. Both are authorized, among other forms of regulation, to 
require dedication or reservation of recreation areas adequate to serve the 
residents of the immediate neighborhood within the subdivision. 2° Dedications 
of a specified amount of land (usually for parks or schools) or money in lieu 
of land force the developer of the subdivision to provide for needs generated 
by the subdivision. When the developer is allowed to pay in cash instead of 
in land, the community is given additional flexibility in meeting the needs of 
the subdivision. If, for example, a good park site is not available on the 
land owned by a developer, the cash contribution can allow the local 
government to purchase a nearby park site for the neighborhood. 

Standards have recently been broadened in scope, and a subdivision plan 
may be refused approval where there is a fair or substantial showing that the 
subdivision will cause undesirable off-site problems such as creating hazards, 
environmental degradation, or increasing the burden on already overloaded 
public facilities, such as roads and sewers. In this newer form, subdivision 
regulations can facilitate orderly municipal growth in accordance with a 
comprehensive plan by controlling the sequence and time of development. 

Subdivision approval might also be made contingent on mitigation actions, 
such as the protection of dunes, wetlands, or natural vegetation. °° For 
instance, subdivision and site plan provisions may require that structures be 


located a sufficient distance from protective dunes. This may, in fact, 


38y C.C6.S. §160A-371 et seq. (cities); N.C.G.S. §153A-330 et seq. 
(counties). 
See Model Amendments §4(b). 
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amount to a setback over and above the CAMA requirements, but not necessarily. 
Subdivision approvals may also be made contingent upon the planting of certain 
vegetation and the restoration and repair, to the extent feasible, of existing 
dunes. Another promising alternative is to preserve the option of moving a 
structure back from the ocean by requiring lots which are sufficiently deep 
for this purpose. The additional depth could be considered analogous to the 
"repair" areas often required for septic tank use. If necessary, a structure 
could then be moved to the landward portion of the lot, in a safer location. 

2) Clustering 

Perhaps some of the most promising subdivision regulation techniques from 
a storm mitigation perspective are clustering provisions .4° Clustering may 
either be required generally or be presented to developers as an option. 
Applied either way, these provisions would not affect the overall density 
permitted on a particular site, but would seek to concentrate or cluster a 
higher density of structures on portions of the site which are less hazardous 
(e.g., outside of the flood zone, at a distance from velocity zones and active 
inlets). By directing density to a particular portion of a site, clustering 
can both permit and encourage development to locate on the less-hazardous 
portions of a site, while preserving hazard-prone areas in an undeveloped 
state. 

A prime opportunity for accomplishing such a reorientation of development 
could occur during reconstruction following a damaging storm. For instance, 
post-storm development regulations could encourage clustering new deve lopment 


on the landward side of the ocean highway, with parking and recreational open 


40cee William Whyte, The Last Landscape, Garden City, NY: Doubleday, 
1968. 
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space areas on the seaward side. Undeveloped beachfront areas may typically 
include features such as wetlands or vegetation which in themselves serve to 
protect against storm forces. Clustering may also encourage the construction 
of buildings which are more structurally resistant to storm forces, and may 


provide a more economical provision of certain storm protection improvements 


Vo 


(e.g., bulkheads). Clustering can, as well, economize on the public 
facilities, such as sewer, water, and roads, which must accompany development, 
in turn reducing the amount of property at risk.“ Clustering may offer 
further advantages in the provision of community storm shelters and evacuation 
services. 


41Real Estate Research Corporation, The Costs of Sprawl, Council on 
Environmental Quality, 1974. 
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3) Exactions and Development Conditions 


Traditionally, subdivision approval is contingent upon the provision by 
the developer of certain land or facilities, or monetary contributions in lieu 
of such dedications. Referred to as "exactions," these conditions have often 
taken the form of requirements to construct and dedicate, or to pay for the 
construction of, such immediate facilities as sewer and water lines, curbs and 
gutters, and roads. Typically included as well are requirements that the 
developers contribute a certain amount of land for open space, parks and 
recreation, and future school sites. These are generally needs directly 
related to the new development. 

The exactions process offers potential for storm hazard mitigation in 
several ways. It may require, for instance, that when private developers 
build and dedicate public facilities, these facilities be constructed in ways 
which are hurricane-resistant (floodproofing sewer and water lines, elevated 
roads, etc.). Moreover, in the dedication of lands, or fees in lieu of such 
dedications, the community can require that lands which are particularly 
hazardous be dedicated--in turn ensuring that such areas are used for non- 
developed or non-intensive uses. An in-lieu land acquisition fund may allow 
the community to combine resources and to acquire in a more aggressive way 
large tracts of high-hazard land. cone nereriontor public reconstruction 
requirements may also be appropriate. For example, the community may wish to 
make subdivision approval contingent upon the contribution of the developer to 
a "reconstruction fund," which would be used to finance both immediate 
recovery and longer-term reconstruction costs. 

Some communities have attempted to tie subdivision approval to the 
adequate provision of off-site community facilities and services, such as 


police, fire, and schools. Subdivision regulations which take into account 
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off-site facilities recognize that new development requires more services than 
those which are on-site. These regulations protect the revenues of the 
municipality and force the development to carry its own financial burden. 

They also promote development in areas where there can be orderly and 
efficient extensions of municipal services and where major expenditures for 
new roads, schools, and other public facilities are not required. 

The state enabling legislation for subdivision regulation by municipal 
and county governments recognizes as legitimate objects of regulation the 
provision of community service facilities, the dedication of parks and 
recreational areas, and the reservation of school sites. Similar reasoning 
applies to hurricane hazard reduction. Subdivision approval might be 
contingent, for instance, on adequate community-wide evacuation capacity, or 
the provision of community storm shelters. It seems apparent that a city or 
county has the authority to condition its subdivision permits on the provision 
of off-site facilities. 

4) Planned Unit Development (PUD 

Planned unit developments combine elements of zoning and subdivision 
regulation in permitting flexible design of large- and small-scale 
developments which are planned and built as a unit. Specific plans for the 
development are required in advance and must be approved by the administrative 
body. This concept eliminates the lot-by-lot approach common to zoning and 
subdivision regulation and can be used as an incentive for better development 
by enabling complete development proposals to be planned and approved. 

In its simplest form, planned unit development takes the shape of cluster 
development. An example might involve a developer with 100 acres of land 
which he could divide into 400 quarter-acre lots according to existing local 


ordinances. Cluster zoning would give the developer the alternative of 
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clustering units closer together in one part of the site, provided that the 
overall number of units does not exceed 400. The open space saved by 
clustering is left for the common use of the residents. From this simple 
"density transfer," planned unit development builds into complex forms. In 
its most advanced stage, planned unit development allows a variety of housing 
types as well as commercial, agricultural, and industrial uses. Typically, 
developers are permitted to develop under PUD provisions when the proposed 
development exceeds a minimum specified number of acres or housing units. 
Planned unit developments are usually subject to zoning ordinances, although 
they are not actually mapped, and must therefore comply with the use 
restrictions within the zones where they occur. Increasingly, however, some 
mixing of uses and increases in density are permitted. 

The PUD technique provides flexibility because the final design is a 
matter of negotiation between the developers and the planning authorities. 
PUDs are generally attractive to developers of large tracts of land. Planned 
unit development projects can be provided with urban services and facilities 
more economically than conventional development. They also allow 
environmental protection of sensitive areas while allowing residential and 
commercial development. PUD project design can enhance storm hazard reduction 
by, for instance, permitting deviation from normal zoning and subdivision 
requirements when the developer's plans incorporate storm hazard reduction 
features, such as protective land and vegetation buffers and the provision of 


on-site storm shelters. 42 


42 Robert Burchell (ed.), Planned Unit Development, Rutgers University: 
Center for Urban Policy Research, 1972; Robert Burchell (ed.), New Frontiers 


of Planned Unit Development: A Synthesis of Expert Opinion, Rutgers 
University, 1973. 
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Planned unit development ordinances are not specifically authorized by 
enabling legislation in North Carolina, nor has their validity been tested in 
the courts. The use of this technique would probably be upheld as an 
extension of the special exception procedure, which is permissible under the 
existing enabling legislation. Most recent decisions in other jurisdictions 
have upheld the validity of such ordinances. Many North Carolina 
municipalities have such ordinances, and specific enabling legislation would 


remove doubt as to their validity.43 


II. Land and Property Acquisition 


The acquisition of land and property, or interests therein, may in many 
cases be the most effective approach to reducing the extent of exposure to 
storm hazards. Several acquisition approaches are discussed here: 1) fee 
simple acquisition of undeveloped land; 2) acquisition of less-than-fee-simple 
interests in undeveloped land; and 3) fee simple acquisition or relocation of 


existing development. 


A. Fee Simple Acquisition of Undeveloped Land 


Fee simple acquisition entails the public’s obtaining the full "bundle of 
rights" associated with a parcel of real property. With respect to the storm 
hazard, acquisition may have several immediate functions. The first is to 
secure in public hands high hazard areas, thus in turn preventing the future 
exposure of lives and property to storm hazards. On a larger scale public 
acquisition of land can serve to influence the direction and timing of growth 


43 See Patterson, "Planned Unit Development and North Carolina Enabling 
Legislation," 51 North Carolina Law Review 1455 (1973). 
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and development in a locality. Urban land banking programs, particularly 
popular in Europe, have attempted to regulate growth by preventing development 
in undesirable locations while strategically releasing other land more 
suitable for development. 44 On a smaller scale, single parcels of land may be 
purchased to prevent the location of certain growth-attracting activities such 
as a shopping center, boat marina, or manufacturing complex. Land acquisition 
can also be used to secure, in advance, and typically at lower prices, land 
that will be needed at some point in the future for public facilities and 
services. The primary focus of the following discussion will be on the 
acquisition of undeveloped high hazard parcels as an attempt to reduce the 
level of risk to lives and property. 

As a basic legal requirement, land acquisition by a local government must 
meet the "public purpose" test. Early North Carolina decisions required that 
land purchased by a governmental unit meet a narrow "use by the public™ 
formulation of the public purpose test.4> More recently a broader "public 
benefit" application of the public purpose test has been applied in judicial 
review.4® The general statutory authority to acquire property or interests in 
property is granted to North Carolina counties and municipalities in N.C.G.S. 
§§153A-158 and 160A-11, respectively. Specifically, counties and cities may 

44cee Ann L. Strong, Landbanking: European Reality, American Prospect, 


Baltimore: Johns Hopkins Press, 1979; Sylvan Kamm, Landbanking: Public Policy 
Alternatives and Dilemmas, Washington, DC: Urban Institute, 1970; Kermit C. 
Parsons, Public Land Acquisition for New Communities and the Control of Urban 
Growth; Alternative Strategies, Cornell University, Center for Urban 
Dee ein Research, March 1973. 

45C0zad v. Kanawha Hardwood Comm o9aNeGw 283861905)" 


46crate Highway Commission v. Asheville Schoolew ine. 270 N:.G.. 5596 
(1970). See also Note, “Eminent Domain- -The Public Use Requirement," 46 North 


Carolina Law Review 663 (1968). 
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acquire fee simple or other interests in land in order to acquire open space, 
which has been declared a proper public purpose. */ Municipalities in Dare 
County have been authorized to buy land for "open space and water access 
projects" by special community service facility fee legislation. “8 

The use of fee simple acquisition as a hazard mitigation technique poses 
a number of practical if not legal questions. Perhaps the most significant 
problem for coastal localities is the cost and means of financing 
acquisitions. Outright purchase of land in coastal areas experiencing 
moderate or high levels of market demand will tend to be very expensive-- 
prohibitively so for most localities. The purchase of already-improved land 
will be even more expensive, although damaged properties purchased in the 
aftermath of a storm may reduce these expenses substantially. The localiue 
must be prepared, however, to take advantage of "bargain sales" after the 
storm, when some property owners may wish to vacate the hazard area. It may 
also be possible to obtain reduced acquisitions costs through the use of 
eminent domain authority. 

The expenses associated with fee simple acquisition can be reduced in a 
number of other ways besides waiting for a post-disaster bargain. First, a 
locality may seek to acquire land several years in advance of development, 
when its current market value is relatively low. This form of "land banking" 
enables local governments to preserve the most suitable sites for public use 
and to avoid paying inflated prices for land needed for public facilities. It 

SINT CG St §401 et_ seq. In addition, municipalities are authorized to 
purchase property in fulfillment of urban development and growth management 
policies under N.C.G.S. §160A-457, which authorizes cities to acquire property 
by voluntary purchase for historic preservation, for the beautification of 
urban land, for sound community development and growth, for scenic area 


conservation, and for other growth management oriented purposes. 
Chapter 536, 1985 Session Laws. 
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also provides advance notice of where public facilities are to located, which 
can influence the location of private development. Courts have generally 
supported cities’ right to acquire land in advance of need. Condemnation for 
a future use was upheld by the United States Supreme Court in 1923.49 In 
North Carolina, there is no specific enabling legislation for advance site 
acquisition, but the concept does receive support from statutes which allow 
the reservation of school sites in accordance with a comprehensive land use 
plan as part of a subdivision regulation ordinance.-9 Advance site 
acquisition for other purposes has never been directly challenged in North 
Carolina courts, but has received some judicial support. + 
Official mapping is another technique for keeping acquisition costs down. 
An official map is a legislatively adopted map which reflects a municipality’s 
decision to locate streets, parks, and other public facilities at the places 
marked and to acquire the property for the facilities. The map is implemented 
by a prohibition against improvements in areas earmarked for acquisition and 
may be enforced by injunctive relief and denial of the rights to compensation 
for unauthorized improvements, though there is generally a variance procedure. 
This technique can significantly reduce a municipality’s expenditure for land 
acquisition by suppressing rising development expectations which lead to 
higher market values for the earmarked parcels. North Carolina enabling 
legislation does not expressly authorize the use of official mapping; however, 


49Rindge v, Los Angeles County, 262 U.S. 700 (1923). 
SON C.G.S. §160A-373 (cities), §153A-331 (counties). 


Slyance County v. Royster, 271 N.C. 53 (1967), upheld the condemnation of 
land for construction of a public airport. The holding stated that it is 
immaterial that only a small segment of the public will be likely to make 
actual use of the airport in the immediate future, since the airport is 
necessary for projected future demands. 
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the use of mapping and land reservation is authorized in conjunction with 


subdivision regulation for school sites. 


The costs of fee simple acquisition might also be reduced through the use 
of preemption of "right of first refusal." This mechanism would essentially 
allow the local government to insert itself in the place of a property buyer 
in any local land transaction. In other words, the locality would 
automatically be in a position to oversee all land transactions and to spend 
its limited resources in acquiring only those lands which are truly threatened 
by development (actually in the process of being sold for development uses). 
This technique has been used extensively in France and by the State of Oregon, 
but would probably require enabling legislation before it could be implemented 
in North Carolina. 

Another method for reducing acquisition costs is to purchase properties 
and resell them with restrictive covenants attached. Placing publicly owned 
land back into private hands, where possible, may do much to reduce the 
overall costs of the transaction while the covenant maintains restrictions on 
the use of the land. However, localities which acquire land should examine 
other public goals and objectives, such as parkland and recreation, before 
disposing of parcels acquired to reduce storm hazard exposure. 

Acquisition costs may also be reduced by taking advantage of all 
available outside funding sources, especially state and federal government 
grants. Historically, where acquisition has been used most extensively as a 
mitigation tool, there has been substantial federal and state financial 


23 


contribution. For instance, §1362 of the Federal Disaster Assistance Act 


52NC.G.S. §160A-372 (cities); N.C.G.S. §153A-331 (counties). 

23 yon A. Kusler, Floodplain Acquisition: Issues and Options in 
Strengthening Federal Policy, Washington, DC: U.S. Water Resources Council, 
October 1979. 
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provides for federal funds for the purchase of federally-insured properties 
damaged by a storm, under certain conditions and subject to funding 
constraints. A locality may also be able to coordinate its acquisition 
efforts with private organizations, such as the Nature Conservancy and the 
Trust for Public Land, that are actively involved in land acquisition for 
conservation. These organizations are often better able to undertake 
extensive acquisition programs than are single jurisdictions of local 
government. Although their acquisition decisions are typically based on non- 
hazard objectives, a community may be able to influence these private 
conservation purchases in several ways. This may be done, for instance, 
simply by better communicating the local government perception of what 
acquisitions will be in the public interest or by convincing the private group 
that purchasing parcels in hazard areas will serve multiple social objectives. 
The locality may also be able to negotiate a cost-sharing arrangement, in 
which the local government, through some form of financial contribution, is 
entitled to share in specific decisions concerning acquisition or management 
of land. 

Even when acquisition costs can be kept down through one of the above 
methods, the community must address the issue of how to finance the inevitable 
local expenses involved in acquisition. The direct approach is simply to 
finance these expenses through general revenue funds, but of course either 
local taxes must be raised, or funds diverted from other local needs, to pay 
for acquisition costs. Because acquisition of hazardous lands reduces overall 
or community-wide damage exposure and potential consequent legal liability, it 
can be argued that general revenue financing makes sense from an equity point 
of view. Alternatively, the funds could be raised by special means, including 


the collection of an impact fee from new development or through special 


eat, 


district levies and assessments. Both of these methods are discussed in 


Section III (b) below. 


B. Purchase of Development Rights/Donation of Easements 


Where the fee simple purchase of hazardous lands is, for various reasons, 
not feasible, a locality may consider the purchase of less-than-fee-simple 
interests in land. One such approach is to acquire the rights to develop 
high-hazard parcels. Under this arrangement, a local government would pay the 
landowner the fair market value of the development right in exchange for 
agreeing to leave the land in an undeveloped state for a specified period of 
time, but often in perpetuity. The transaction is usually accomplished 
through a restrictive covenant which runs with the property. Throughout this 
section we will refer to this technique as the Purchase of Development Rights 
(PDR). 

PDR is equivalent in legal terms to the community acquiring a negative 
easement over a property, a property right which forbids the landowner from 
making certain uses of his land. The Historic Preservation and Conservation 
Agreements Act of 197994 facilitates the use of negative easements by 
municipalities and private non-profit organizations for the protection of 
special lands. The statute applies to agreements for the preservation of 
historic structures and to agreements to retain land substantially in its 
natural condition for agricultural, forestry, outdoor recreation, or natural 
uses. The Act states that "[n]o conservation or preservation agreement shall 
be unenforceable because of 1) lack of privity of estate or contractor 2) 


lack of benefit to particular land or person, or 3) the assignability of the 


99N.C.G.S. S12 le antetised: 
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benefit to another holder..."°> The statute recognizes conservation 
agreements as interests in land and makes such agreements enforceable by the 
holder by injunction or by other equitable remedy. Property subject to PDR 
agreements is to be assessed on the basis of the true value of the property, 
reflecting the reduction in value caused by the less of the land’s development 
rights. 

As with fee simple acquisition, the legal status is clear, but a number 
of immediate practical questions arise. First, in what manner are development 
rights to be acquired? Does the jurisdiction use its powers of eminent 
domain, or instead simply bargain for them on the open market, acquiring 
development rights only from those who wish to sell them? This question may 
have significant implications for the ability of PDR to protect large blocks 
of high hazard land. For instance, relying on voluntary sales may permit 
substantial development in an otherwise undeveloped high hazard area, or it 
may do little more than shift new development from some parcels to other 
parcels within the hazard area. Through the use of eminent domain over the 
entire area, this potential "checkerboard effect" may be prevented. 

There is, as well, the question of exactly what development rights are 
being purchased by a locality. Clearly, extensive residential development 
should be precluded, but should this include private recreational uses and 
developments which do not place substantial amounts of public and private 
property at risk? The greater the economic use which remains for the property 
owner, the greater will be the parcel’s remaining fair market value, and the 
less costly will be the development rights purchase. Exactly what uses are 


permitted after development rights have been purchased may also influence 


99N.C.G.S. §121-38. 
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overall property at risk in other areas. For instance, if private 
recreational activities are permitted in PDR circumstances, this may in turn 
induce further residential and other development in adjacent areas where 
development rights have not been purchased. These types of development 
influences and side effects should be considered when defining the rights to 
be purchased and the types of uses and activities that will be permitted. 

While a leading reason for preferring development rights acquisition over 
fee simple acquisition is that public expense will be less, PDR may still be a 
very expensive mitigation approach. In areas where market demand for 
developed uses is high, the purchasing of a development right will constitute 
the major portion of the parcel’s fair market value.2® Because of this fact, 
PDR may be no more financially feasible than fee simple acquisition. A 
locality can, however, investigate alternative techniques for keeping down the 
costs of PDR. For instance, the Maryland Agricultural Land Foundation, a 
state-funded agency which purchases development rights from farmers, seeks to 
get the most from its limited funding by giving preference to parcels where 
the following ratio is the highest: [development rights (easement) value - 
asking price] / development rights value.-’ Under this arrangement farmers 
wishing to sell their development rights submit bids to the state foundation, 
which in turn gives preference to high value parcels with low sale prices. A 
similar procedure might be applied in coastal communities. A jurisdiction 
might designate a general area of high storm hazard from which it will accept 

S6Robert E. Coughlin and Thomas Plaut, "Less-Than-Fee Acquisition for the 
Rd Kg sce of Open Space: Does It Work?" AIP Journal, October L978; 

Owen J. Furuseth and John T. Pierce, Agricultural Land in an Urban 

Society, American Association of Geographers, 1982; C.A. Nielson, 


"Preservation of Maryland Farmland: A Current Assessment," 3 Univ. of 
Baltimore L. Rev. 429 (1979). 
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bids for development rights sales--in turn maximizing local monies by 
purchasing those rights which consist of the "best deals." A system could 
also be developed by which to evaluate the extent of relative storm hazard for 
each parcel (e.g., distance from the ocean) and then incorporating this 
information into the evaluation procedure so as to get the largest hazard 
reduction for the dollar. 

The period of time for which development rights are purchased will also 
have significance for the cost of a PDR program. The Maryland program 
requires that development be restricted for a minimum of 25 years. A shorter 
period of time may serve the needs of the locality (in directing growth to 
certain areas) and preserve for the landowner a greater portion.of the market 
value of the land, thus reducing the overall cost of development rights to the 
local government. In other words, instead of purchasing the development 
rights in perpetuity, the locality may find it more economically efficient to 
"lease" them for shorter periods of time. 

PDR can be used effectively in collaboration with development regulation. 
On the one hand, restricting development in a particularly hazardous area of 
the jurisdiction may prevent the checkerboard effect that sometimes results 
from a voluntary PDR. In turn, PDR may serve to soften the economic effects 
of development regulations and reduce as well the political oppositions 
typically engendered by regulatory programs. 

While not widely used, the prime example of PDR has been in protecting 
farmland. Suffolk County, New York, King County, Washington, and the State of 


4,58 


Connecticut have used the PDR concept to protect farmlan and a PDR program 


>8uyrl E. Duncan, "Toward a Theory of Broad-based Planning for the 
Preservation of Agricultural Land," 24 Nat'l Res. J. 61 (1984). 
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has recently been proposed for Forsyth County, North Carolina.°? Under this 
proposal the county would spend $1 million each year to purchase development 
rights to prime farmland in the county. These lands could not be developed 
for at least 25 years. At the end of this period, the landowner would be 
given the option of buying back the development rights at their new current 
market value. As currently proposed this program would be completely 
voluntary. 

As an alternative to the purchase of development rights, a locality might 
investigate encouraging the donation of scenic or conservation easements. 
Landowners can be encouraged to make such donation in large part because of 
the income tax deductions permissible under §170 of the Internal Revenue Code. 
For easements to qualify as charitable deductions, the development 
restrictions must run with the land in perpetuity and bind all subsequent 
owners. Under regulations promulgated in 1980, the IRS is now required to 
make a determination that the easement "will yield a significant public 
benefit." This does not appear, however, to be a significant impediment to 
receiving the federal charitable deduction. In addition, Chapter 793 of the 
1983 North Carolina Session Laws encourages the donation of easement interests 
in real property, or the donation of fee simple interests, to state or local 
governments. This new law allows state tax credits for certain conservation 
donations. 

The locality can take either an active or a passive role in soliciting 
easement donations. It may, for example, actively search out and encourage 
these donations by landowners in hazard areas. By contrast it may simply 


SIeyril Zaneski, "Preserving Farmland: County Questions Proposal for 
Slowing Urban Sprawl," Winston-Salem Journal, January 29, 1984. 
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await landowner’s voluntary offers of easement donations. In either case, the 
jurisdiction must carefully evaluate the significance of each easement 
donation for local storm hazard mitigation. Accepting easements located in 
the wrong places simply because they are free may do more harm than good in 
the long run. Perpetual negative easements may lock the locality into land 
use and development patterns that it may later find inappropriate or 
undesirable. In the case of extreme coastal hazard areas, this is unlikely to 
be a significant problem, but in certain situations it may prove to be an 
important consideration. 

If an easement is accepted, the jurisdiction and donating party should 
seek a clear understanding of the precise restrictions which will be applied 
to the use of the land. Experiences of the U.S. Park Service and others with 
easements indicates that substantial difficulties can arise where 
misunderstandings about easement restrictions exist.°9 This possibility 
highlights the importance of educating landowners about easement restrictions 
both at the initial time of donation and during any subsequent sale or 
transfer of the land. The locality should ensure that the instrument granting 
the easement is immediately recorded in the county land records so that 
subsequent purchasers or creditors are placed on notice and the community's 
easement rights are protected. These rights should include specific, positive 
rights of entry in order to facilitate public inspection and ensure compliance 
with easement provisions. Administrative processes need to be devised to 


detect these violations at an early point. 


60coughlin and Plaut, "“Less-Than-Fee Acquisition for the Preservation of 
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C, Transfer of Development hts 

One potentially effective approach to reducing the amount of property 
subject to coastal storm hazards is to permit the transfer of development 
rights from a high storm hazard zone to a non-hazard or "safe" zone in another 
part of the jurisdiction. ®! The transfer of development rights (TDR) is an 
innovative approach to development management which is being used in only a 
few cases in the country. The basic concept underlying TDR is that ownership 
of land includes a right to develop the land, a right which may be separated 
from other ownership rights and transferred to someone else. For example, 
under a TDR system, an owner can sell this development right to another 
property owner who under the system must collect a specified number of 
development rights before developing his or her property at a desired density. 
There is considerable variation in the goals sought to be achieved and in the 
procedure used to administer transfer of development rights systems; the 
system has been used for historic preservation, farmland, and open space 
preservation, as well as managing growth. 

Commentators have theorized that the use of TDR can substantially 
eliminate the value shifts and inequities of zoning by allowing the market to 
compensate owners who under a normal zoning scheme would have the development 
potential of their land restricted with no compensation. © Transferable 

Elsee generally O.M. Carmichael, "Transferable Development Rights as a 
Basis for Land Use Control," 2 Fla, St. L, Rev, 35 (1974); John Costonis, 


"Development Rights Transfer: An Exploratory Essay," 83 Yale L. J, 75 (1973); 
Jerome G. Rose, "The Transfer of Development Rights: A Preview of an Evolving 
Concept," 3 Real Estate Law Journal 331 (1975); Rose, Transfer of Development 
Rights, New Brunswick, NJ: Center for Urban Policy Research, Rutgers 
University, 1975. 

For further discussion, see Rose, "Transfer of Development Rights: A 
Preview of an Evolving Concept," 3 Real Estate Law Journal 331 (1975); and 
Merriam, "Making TDR Work," 56 Ne GC. DeeRewe7./00(19/5)0 
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development rights have not been used in North Carolina, and enabling 
legislation would probably be necessary in order to implement a TDR system. 
However, because of the publicity TDRs have received elsewhere, an explanation 
of the concept should prove informative. First, a TDR system could be either 
voluntary or mandatory. Under the latter, a locality would simply zone the 
storm hazard area so that fewer units of development are allowed (or prohibit 
new development entirely), and the owner of land within this zone would then 
be permitted to transfer all or some of this unused development density to 
parcels in designated safe areas or to sell the TDRs on the open market to 
others who own land in areas designated for development. The locality would 
then permit increased levels of development in the "safe" zone as a result of 
possessing extra development rights, thus creating a natural market for 
transferable development rights. A voluntary approach would simply present 
the transfer as an additional option for the landowner--a way of maintaining 
the land in its undeveloped use if the landowner wishes. The landowner in 
this case would still have the option of developing his land or selling it for 
development purchases. 

The TDR approach raises a number of sticky practical issues. First, 
there are several alternative institutional arrangements for operating a TDR 
program. On one hand, the transfer of development rights can be left entirely 
to market dynamics, with the locality only involved in designating "sending" 
and "receiving" zones and determining the number of rights to be allocated. 
Whether a selling landowner receives a fair price for his rights will depend 
simply on what the market will provide. While there are policy decisions 
which must be made in the initial allocation of rights, the local government 
adopts an essentially hands-off stance once the system is created. An 


alternative institutional structure would have the jurisdiction play a more 
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direct and active role in the development rights transaction itself, perhaps 
serving as a broker--buying and selling rights as needed. This in turn helps 
to ensure that an adequate price is obtained, thereby overcoming short-term 
market fluctuations. While the latter approach would permit greater control 
over the price and quantity of rights sold, it would also require greater 
government expense and oversight. An intermediate position might permit the 
local government to enter the market at occasional critical points while 
leaving the bulk of development rights transfers to the dynamics of the local 
market. 

Another initial difficulty is devising a methodology for assigning 
rights. They might be allocated strictly according to acreage (e.g., one 
right per acre) or according to the market value of the property. Evenpaaine 
the question will arise as to whether additional rights should be allocated. 
If new supplies of development rights are needed, a practical and fair 
procedure for allocating additional TDRs must be devised. 

The locality must also decide how rights transferred from hurricane-prone 
sites can be used. If a developer purchases ten development rights from land 
in a high hazard area and seeks to apply them in a less hazardous receiving 
zone, what rights is he or she entitled to? Each additional TDR, for example, 
might translate into a certain amount of additional floorspace or square 
footage allowed in the receiving zone. In the case of residential 
development, these additions may be measured in terms of additional dwelling 
units or bedrooms. 

The use of TDRs can also be viewed as a form of compensation when 
restrictions are placed on development in storm hazard areas. For instance, 
although an oceanfront landowner may be prevented from developing his land (by 


an open space or recreational zoning classification), he or she may be able to 
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realize a portion of its development potential by transferring allocated 
development rights to areas of the jurisdiction less susceptible to storm 
hazards. Viewing TDR as primarily a form of compensation raises several 
questions; chief among them is the extent of compensation deemed to be 
desirable or equitable. At what point will the market value of a development 
right be unacceptably low as a form of compensation? If full or substantial 
compensation is a goal, this may require a more active role for government in 
the development rights market, say, by entering the market to buy rights at 
times when demand is low. 

A large-scale TDR program requires extensive information and knowledge 
about local market conditions and land development trends, and this can 
represent a major limitation. How large, for example, should the receiving 
zone be, and by how much should the locality raise permissible densities, to 
ensure an adequate demand for development rights? How readily will landowners 
in sending zones sell their development rights and under what conditions? One 
reasonable approach to these empirical limitations is to develop a modest TDR 
pilot program, with relatively small receiving and sending zones which can be 


monitored closely over time. 


III. Taxation and Fiscal Incentives 


The specific mitigation provisions included in this broad category are 
designed primarily to affect indirectly the use of hazardous parcels and the 
quantity and type of development to occur in storm hazard zones. In contrast 
to the public acquisition of storm-prone lands, a taxation policy might seek 
to reduce development by decreasing the holding costs of open space and vacant 


land, in turn reducing the opportunity costs of not developing such lands for 
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more intensive uses. While taxation and fiscal policy can encompass numerous 
specific tools and mechanisms, primarily attention is focused on differential 


property taxation and special assessments and impact fees. 


A. Differential Taxation 
The use of differential taxation is based on the theory that, by reducing 
the property tax burden on undeveloped parcels of land, pressures to convert 
the parcels to more intensive uses will be reduced by decreasing holding costs 
and increasing the profitability of current uses. Almost every state now has 


63 The uses which are 


a provision for some form of preferential assessment. 
typically eligible for property tax relief are farm and forestland, open 
space, and recreational uses. These are all uses which could occur in coastal 
high hazard areas and by their presence reduce the amount of property and 
people exposed to the storm threat. 

Three basic variations of differential assessment are currently in use: 
pure preferential assessment, deferred taxation, and restrictive agreements. °4 
Under the first type of program, preferred land uses are assessed for local 
property tax purposes not at their fair market value (i.e., the potential 
development value), but rather at their value in their current uses. If the 
land is in farmland, for instance, it is assessed according to its 
agricultural use value, usually based on a state-determined capitalization 
formula. If the benefitted landowner decides after several years of receiving 

63Robert Coughlin and John Keene (eds.), The Protection of Farmland: A 
Reference Guidebook for State and Local Governments, USGPO, 1981; John Keene, 


et al., Untaxing Open Space, Washington, DC: Council on Environmental Quality, 
1976. 
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the lower assessment that he wishes to develop his land, he is still permitted 
to do so, without having to repay the property taxes foregone as a result of 
the use-value assessment. In contrast to this pure approach is that of 
deferred taxation. The difference here is that the landowner changing the use 
of his land is required to repay a portion of the tax benefits he has 
received. However, the recapture period is typically not very long, with five 
years perhaps the average. In addition, most states using this approach 
require the landowner to pay interest on the recaptured fund, usually at a 
below-market rate. A third approach, the use of restrictive agreements, is 


65 Here, in order for 


best exemplified by California’s Williamson Act. 
qualifying landowners to obtain lower tax assessments, they must be willing to 
enter into written agreements to keep their land in its current use for a 
minimum period of ten years. This contract is a "rolling-front" agreement 
which is self-renewing each year unless the landowner explicitly notifies the 
locality of an intention to change the use. There are also provisions which 
permit the landowner to break his contract subject to certain penalties. ©® 
Legislation permitting preferential assessment of farmland and forestland 


67 Since preferential assessment may 


has been enacted in North Carolina. 
provide a haven for the land speculator who holds farmland or forestland at a 


lower interim cost while waiting for the land to appreciate, North Carolina 


uses a deferred taxation system to increase the likelihood that the tax will 
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and Other Environmentally Valuable Landscapes, Philadelphia: Regional Science 
Research Institute, 1977. 


67 .C.G.S. §105-277.2 et seq. 
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have the effect of permanently holding the land out of development. Under 
this deferred taxation policy, the land is taxed at use-value assessment until 
the land is converted to a non-agricultural use, when the difference between 
the amount paid under the use-value assessment and the amount that would have 
been due under a market value assessment, for the past five years, becomes 
due. Under this provision, only commercial farm and forest land is eligible 
for preferential assessment, but N.C.G.S. §105-278 provides a separate tax 
break for historic properties, which are assessed at 50% of market value. 

While differential taxation has been used in most states as a technique 
to preserve farmland, its effectiveness at retaining land in undeveloped uses 
is generally found to be low.°8 preferential assessment may indeed reduce 
holding costs somewhat or even substantially, but in the face of high market 
prices, and thus high opportunity costs of maintaining land in open space, the 
pressures to develop will generally far outweigh the tax incentives. ©? 
Consequently, differential assessment is likely to be most successful in 
situations where development pressures are slight to moderate and where 
landowners are actively interested in maintaining the present undeveloped use 
of the land. 

Differential assessment will also be a more effective tool at reducing 


development of hazardous sites when used in collaboration with other 


; 68 cee Henke, "Preferential Property Tax Treatment for Farmland," 53 
Oregon L, Rev, 117 (1974); Keene et al., Untaxing Open Space, Washington, DC: 
Council on Environmental Quality, 1976; Coughlin et al., Saving the Garden: 
The Preservation of Farmland and Other Environmentally Valuable Landscapes, 
Philadelphia: Regional Science Research Institute, 1977; Coughlin and Keene 
(eds.), The Protection of Farmland: A Reference Guidebook for State and Local 
Governments, Washington: USGPO, 1981. 

J.H. Dressler, "Agricultural Land Preservation in California: Time For 
a New View," 8 Ecol. L. Q. 303 (1979); Myrl E. Duncan, "Toward a Theory of 
Broad-based Planning for the Preservation of Agricultural Land," 24 Nat’]l Res. 
Wow Ol CLR) es 
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approaches, such as the regulation of new development, the fee simple purchase 
of land, and the transfer of development rights. For instance, reducing the 
permissible development density in a hazard location together with 
preferential assessment may reduce opportunity costs to the landowner enough 
to reduce actual conversion of hazard lands to developed uses. 

To maximize the effects of these tax benefits, a locality could consider 
establishing mechanisms for funneling tax benefits to those lands with the 
greatest hazard reduction potential. This might entail, for example, the 
reduction of local assessments/rates of taxation in excess of what is provided 
under uniform state differential assessment provisions, thus providing greater 
tax benefits for parcels of open space, forest, and farmland which are 
designated as particularly hurricane-prone. These additional tax benefits 
would be tied directly to the zones delineated on hazard boundary maps. 
Obviously, this particularized approach would require state enabling 
legislation. 

B. Special Assessments and Impact Fees 

People who build in and inhabit coastal hazard areas often impose 
substantially greater costs on the public than those who dwell elsewhere. 
These costs are realized when a hurricane or coastal storm strikes or 
threatens to strike a locality. As mentioned in Chapter 2, there are public 
costs of evacuation, search and rescue, temporary housing, debris clearance, 
and the reconstruction of public facilities such as roads, utilities, water 
and sewer lines, and so on. One public policy approach is to acknowledge that 
additional public expenses will be entailed by permitting development in 
hazardous areas and to assess those who will ultimately benefit from the 


expenditures. This approach can be accomplished through several means. 
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One technique is to attempt to tie more closely benefits received and 
costs incurred through the use of special benefit assessments. A special 
assessment, while not technically a tax, is a method of raising revenue in 
which all or part of the cost of a facility (such as a road improvement, 
sewer, or water system) is charged to a property owner who is so situated in 
relation to the facility as to derive a special benefit from the improvement. 
The tax charged each property owner is usually proportionate to the frontage 
along which the facility abuts his property, the area of the land served by 
the improvement, or the value added to the land served by the project. 
Special assessments are typically confined to a geographical district in which 
property owners are determined to receive a direct and substantial benefit in 


excess of the general benefits received by the public at large. /° N.C.Gas4 


70ponald Hagman and Dean Misczynski, Windfalls for Wipeouts: Land Value 
Capture and Compensation, Chicago: ASPO, 1978. 
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§§160A-217 to 236 grant cities the authority to levy special assessments and 
govern the exercise of the authority. Litigation attacking special 
assessments is usually based upon procedural grounds.’ Challenges to special 
assessments face little chance of success unless the plaintiff can show that 
the improvement does not confer a special benefit on the assessed property. /2 

Applying the special assessment concept to storm hazard management, a 
locality would thereby designate an area in which "special storm services" are 
provided, and in which residents would be subject to the special assessment. 
This approach raises a number of issues. The first is how the extent of the 
special assessment is determined and justified. Imposing a special assessment 
may require a number of assumptions, and rather rough estimates; about exactly 
what public costs are associated with an actual or potential hurricane. The 
magnitude of these costs will, of course, depend on the assumed size and 
severity of the storm event, among other things. It would also be difficult 
to determine what "special storm services" would be needed, upon whom the 
special assessment should be levied, and upon what basis the assessment is 
calculated, an ad valorem property tax or a levy on the number of dwelling 
units. 

A variation on the theme of requiring private parties who impose public 
costs to pay for them is the impact fee. Impact fees are becoming very 
popular with local governments in North Carolina and around the country. In 
theory, the impact fee levy is designed to recoup and mitigate the overall 


"impacts" of a project or development on the community at large--impacts that 


See Broadway v. City of Asheboro, 250 N.C. 232 (1959). 


72S 6¢ Southern Railway v. City of Raleigh, 9 N.C. App. 305 (1970), and 
City of Raleigh v. Mercer, 271 N.C. 114 (1967). 
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may extend beyond the immediate environs and requirements of a discrete 
project or development. For instance, while a special assessment may be 
levied to cover the immediate costs associated with the floodproofing of sewer 
and water service, an impact fee would cover broader and more diffuse 
consequences of development in a hazardous area, less clearly related to 
services or benefits received directly by a specific site or development. An 
impact fee is not designed to cover the costs of a specific improvement by 
which a particular development will reap a special benefit, but is designed to 
require the developer (and future residents who purchase these properties) to 
compensate the public for the additional costs of these consequences. 

The impact fee may be instituted as a separate iaePmunenes or more 
typically attached to the exactions process during development review and 


1.73 In some states, the impact fee may also represent a way of 


approva 
getting around legislative and court-imposed limitations on the extent of 
exactions permissible (e.g., restricted to the installation of roads, sewers, 
and other facilities, or the donation of open space, school sites, and other 
land) ./4 In North Carolina, however, impact fees are considered beyond the 
authority of a local government to impose without specific enabling 
legislation, which in turn restricts the purposes and extent to which impact 
fees may be assessed. For instance, the municipalities of Dare County (Kill 
Devil Hills, Kitty Hawk, Manteo, Nags Head, and Southern Shores) have been 
authorized to impose "facility fees" on new development to recover the capital 
costs of community service facilities. "Community service facilities" have 


73Hapman and Misczynski, Windfalls for Wipeouts, Chicago: ASPO, 1978. 
Nancy Stroud, "Impact Taxes: The Opportunity in North Carolina," 


Carolina Planning, Fall 1978. 
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been defined narrowly: only "streets and drainage projects, open space and 
water access projects, emergency refuge shelters and fire department capital 
improvements" qualify, and the amount of the fees must be directly related to 
the specific, quantified additional costs of the new development. ’> If 
authorized, however, the impact fee’s promise of a formal procedure for 
calculating and assessing impacts may present a greater level of certainty for 
developers than currently exists under the highly negotiated exaction process. 
Adjusting the expectations of the development community and creating a 
relatively clear and consistent set of public storm safety obligations may 


well be an important local objective. 


IV. Capital Facilities and Public Infrastructure Policy 


Coastal development--its type, location, density, and timing--is highly 
influenced by capital facilities such as roads, sewer, and water services. 
Such public investments have been aptly termed "growth shapers." In this 
section we will briefly review the potential role to be played by the 
location, type, and timing of capital facilities in reducing local storm 
hazards. Issues relating to the financing of these facilities have been 
discussed in a general way in the taxation and financial incentives section 
above. The use of particular pricing policies may also significantly affect 
patterns of development, but this strategy is not discussed here. 

7>chapter 536, 1985 Session Laws. See also Chapter 488, 1985 Session 


Laws, allowing the city of Raleigh to impose impact fees to purchase open 
space and drainage improvements. 
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A. Policies to Prevent Location of Public Facilities in High Risk Areas 


There are two primary dimensions of capital facilities which have 
implications for local storm hazard management, one is geographical--where 
capital facilities are placed, and the other is temporal--when they are put in 
place. 76 With respect to the first dimension, a locality can develop an 
explicit set of capital facilities extension policies designed to avoid high 
hazard areas, thus reducing the amount of development and property which will 
be attracted to the area and reducing the potential threats to lives and 
property. This approach can only become an effective deterrent, however, if 
development in high hazard areas is dependent upon (or deems highly 
attractive) the existence of public facilities. If, as is often the case in 
resort areas, coastal development is able to obtain water through individual 
site wells and dispose of wastewater through septic tanks, a reorienting of 
sewer and water facilities by the locality will do little to impede growth in 
hazardous zones. It may then be necessary for the locality to foreclose other 
service/facility options available to developers by restricting the issuance 
of septic tank permits, for example. But without valid health reasons, 
foreclosing such alternative options for development may be legally 
problematic. 

Utility extension policy, in and of itself, is only subject to legal 
challenge if it fails to meet the procedural requirements of the Local 
Government Finance Chapter (Chapter 159) of the North Carolina General 
Statutes. The use of public infrastructure policy in order to restrict or 


8 cee Michael Nugent, "Water and Sewer Extension Policies as a Technique 
for Guiding Development," 2 Carolina Planning, Winter 1976. 
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direct the growth of a city, however, may be subject to a variety of 
challenges. Within the city limits, a city may be required to provide equal 
service to all its residents, once it provides a service to any of them. ’/ 
The city may extend utility services beyond the city limits, but only within 
reasonable limits and for the public benefit.’8 The city, when considering 
the extension of services beyond its limits, must consider the amount of 
territory to be serviced, its distance from the city, and the effect that 
extension will have on customers’ rates and the city’s capital debt 


structure. /? 


If the city extends services beyond the city limits, it has some 
discretionary power to condition the provision of the services. The agreement 
to provide extraterritorial services is contractual in nature, subject to the 
usual rules of bargain and contract. Rates may be higher for extraterritorial 
customers. 

Redirecting capital facilities, and the development which accompanies 
them, into "safer" areas of the locality can be facilitated through several 
means. One is the clear delineation of an urban services area or district in 
which the jurisdiction agrees to provide certain facilities or services. The 
service district might also entail a temporal dimension, for example, 
including sufficient land to accommodate ten or twenty years of future growth 
under various assumptions. 

The urban services area technique has several advantages. It provides a 


long-term perspective on growth and development and permits developers, 


residents, and the local government to visualize where and when public 


77Fulgham v. Town of Selma, 238 N.C. 100 (1953); Abbott v. Town of 


High landsph.52eNeGee App .699-(1981)% 
Town of Grimesland v. City of Washington, 234 N.C. 117 ekbya 
79Dublic Service Co. of North Carolina v. City of Shelby, 252 N.C. 816 
(1960). 
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facilities will become available in the future, and where they cannot be 
expected. This, in effect, modifies long-term expectations about where future 
development will and will not be acceptable to the community. Development 
pressures may tend to shift naturally as a result of this public designation, 
as developers, landowners, and others realize that certain facilities will not 
be made available outside the designated areas. However, restriction of 
public facilities, which curtails the overall amount of development which can 
take place in a community, may raise suspicions of "no growth" objectives. 
Consequently, the local government should make a good faith effort to 
designate a service area in "safer" parts of the locality which are sufficient 
to satisfy growth demands, so as to enhance the nei iateat and legal 
acceptability of the urban service area approach. 

In more intermediate terms, the locality needs a policy instrument by 
which to systematically identify, finance, and sequence specific capital 
improvements. This is generally the function of a capital improvement program 
(CIP). Ideally, the CIP follows closely designated service boundaries, as 
well as the comprehensive plan, zoning, and other regulatory and planning 
provisions. The CIP provides a specific framework for making short-term 
(annual) decisions about which improvements to make and where. Avoidance of 
storm hazard areas can easily be incorporated into this instrument and 
decision framework as a specific CIP policy. 

A close connection between the designation of service areas, the capital 
improvement program, and the overall planning process (including the local 
comprehensive plan) in a jurisdiction is essential. Such a close functional 
linkage will tend to enhance the combined effectiveness of each policy or 
technique in advancing overall local objectives and will emphasize their legal 


authority. From a practical standpoint, the concept of guiding growth through 
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capital facilities should be closely linked to the objective of reducing the 
public costs of such facilities and the extent of public investment at risk in 
high storm hazard areas. The latter consideration is, by itself, a legitimate 


argument for denying facility extension into hazard areas and provides a sound 


legal rationale for a hazard-sensitive capital facilities extension policy. ®° 


Several recent hurricane hazard mitigation planning efforts illustrate 
the potential role of capital facilities in guiding growth into less hazardous 
areas. The recent Surf City, North Carolina, hurricane hazard mitigation plan 
suggests the use of sewer service extensions as a means to divert growth to 


less hazardous areas of the locality: 


The Town should actively encourage development in the southern section of 
the town. Specifically, it is the area where future high density 
development should be concentrated. Additionally, if an actual sewer 
system is developed in the near future, it should be designed to serve 
these areas rather than another section of the community where 
development in hazard areas would be encouraged by such a system. °1 


The hurricane hazard mitigation and reconstruction plan for the town of 
Nags Head contains similar recommendations, particularly in an attempt to 


discourage further growth in an incipient inlet area: 


In the short term, the Town will explore the possibility of limiting 

future water service extension in the largely undeveloped area in the 
Whalebone incipient inlet area. While this does not preclude future 

growth, it ensures that the town will not be a willing participant in 
placing property at risk. 


80nugent, "Water and Sewer Extension Policies as a Technique for Guiding 
MOOR Ne 2 Carolina Planning, Winter 1976. 

8lrown of Surf City, North Carolina, Hurricane Evacuation, Hazard 
Mitigation, and Post-Disaster Reconstruction Plan, prepared by George Eichler 
and Associates, 1984, p. 13. 

Town of Nags Head, N.C., Hurricane Hazard Mitigation and Post-Storm 

Reconstruction Plan, prepared by Coastal Resources Collaborative, Inc., 1984, 
Biro Ji: 
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It should be remembered that public investments encompass more than 
sewers and roads, and include numerous structures and buildings from town 
halls to schools to police and fire stations. Again, it may be possible to 
locate these investments in areas which are less susceptible to storm forces, 
in turn serving to reduce the quantity of actual public property at risk and 
discouraging the location of other private development. By locating public 
structures in specific strategic location, and by constructing them to certain 
specifications, it may be possible to use them as storm shelters. 

B, Relocation or Strengthening Capital Investments After the Storm 

Opportunities may exist after a storm has occurred to implement a 
community's capital facilities objectives. It may be possible, if the 
facilities are sufficiently damaged, that roads and sewers can be rebuilt in 
areas which are less susceptible to damage from the next storm. Even if the 
facilities are not relocated, they may be repaired and reconstructed in ways 
which make them stronger or less susceptible to storm forces. Roads and 
sewers can be elevated, for instance, and sewer and water lines can be 
floodproofed. Also, placing power and telephone lines underground after the 
storm will help ensure safer evacuation when the next storm threatens. 

It may be possible as well that public facilities can be reconstructed in 
ways that not only reduce the possibility of their own damage but which reduce 
other storm-related hazards. As before, the presence of certain public 
facilities will influence development patterns. If certain facility repairs 
are not permitted to occur after a storm has hit, this may preclude or 
discourage the private redevelopment of this area. This technique was used 
subtly in the Baytown, Texas, case.83 The option of selling out and leaving 


83566 Baytown, Texas, Hazard Mitigation/Post-Disaster Policies, Appendix 
IL, 
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the Brownwood Subdivision was made much more attractive to homeowners because 
they were uncertain that sewers and roads would be restored or maintained. 

A similar approach might be taken with the rebuilding or reconstruction 
of damaged public buildings such as town halls and fire stations. If 
sufficiently damaged, it may be logical to move these structures to safer 
sites in the community. After Hurricane Camille, for instance, the Pass 
Christian Town Hall was rebuilt on higher ground, and consequently much more 
protected from future storm damage than it would have been if rebuilt in the 
same location. When structures are not relocated, it may be possible to 
repair or rebuild them in ways that reduce their susceptibility to future 
storm damage, such as through elevation. It may be desirable as well to 


rebuild public structures in ways which permit their usage as storm shelters. 


V. Information Dissemination 


Classical economic theory supposes that the more informed consumers are, 
the more rational and allocatively-efficient their market decisions will be. 
This implies an additional set of mitigation strategies which aim primarily at 
supplementing and enlightening individual market decisions regarding the 
hurricane and storm threat. Several approaches can be taken in this vein. 

A. Real Estate Disclosure Requirements 

The first approach is to seek mechanisms and processes which facilitate 
the effective informing of potential buyers of the actual risks associated 
with location in a high hazard district. Hazard information can be provided 
in several ways. State legislation might require that real estate agents 


inform prospective buyers about the potential dangers from storm forces. 


Lu 


Exactly this approach was proposed in Texas, but was not enacted due to stiff 
opposition from real estate and development interests. 84 
While no other examples of real estate disclosure can be cited with 
respect to storm hazards, this technique has been used in California in an 
attempt to inform prospective homebuyers of the risks of living near 
earthquake fault lines.8> Under the Alquist-Priolo Special Studies Zones 
Act, a real estate agent or individual selling property must disclose to the 
prospective buyer the fact that the property lies in a "special studies zone" 
(earthquake fault zone). A study by Risa Palm indicates, however, that this 
requirement has had little measurable effect on the market behavior of housing 
consumers. Among the problems identified are a tendency for homeowners to 
place a low priority in the earthquake threat, the issuance of the disclosure 
in the latter stages of a home purchase, a downplaying of the importance of 
the earthquake hazard zones, and a disclosure technique (a single line that 
says simply "in Alquist-Priolo zone") that conveys little or no real 
information about the earthquake risk. As Palm observes, "At present, real 
estate agents are disclosing at the least sensitive time in the sales 
transaction, and are using methods which convey the least amount of 
information about special studies zones ."86 

Consequently, if a similar disclosure approach is to be applied to 
hurricane and storm hazards in an effective way it must learn from the 
calirornie experience. Specifically, the disclosure must be provided early in 


84rexas Coastal and Marine Council, Model Minimum Hurricane Resistant 
Building Standards for the Texas Gulf Coast, Austin, Texas, June 1981. 


Risa Palm, Real Estate Agents and Special Studies Zones Disclosure; The 
Response of California Home Buyers to Earthquake Hazards Information, Boulder, 


CO: Institute of Behavioral Science, University of Colorado, 1981. 
Palm, supra at 102. 
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the sales transaction, preferably during the initial agent-purchaser meeting, 
and the disclosure must convey real and accurate information about the 
location and nature of the hazard. Not only should the disclosure form or 
process be labeled in a meaningful way (i.e., the home is in a "storm hazard 
zone" as opposed to an ambiguous "special studies zone"), it must provide a 
full description of the nature of storm related risks. Strong resistance from 
the real estate industry in coastal areas can be expected, and efforts to 
convince them of the utility of a disclosure process may well be essential to 
its success. More passive types of hazard disclosure might also be useful. 
Included in this category are requirements that hazard zone designations be 
recorded on deeds and subdivision plats and that public signs be erected 
indicating the boundaries of storm hazard areas (and perhaps the location of 


past storm damage) .°7 


B. Community Awareness Programs 


A different approach is to institute programs which attempt to directly 
educate the housing consumer about storm risks. These programs might take the 
form of brochures and other materials distributed to new and prospective 
residents of the community, informing them of the nature and eaerhiGrn eH? storm 
hazards and information about what to look for in a new home or business 
structure (such as elevation and floodproofing). For existing residents, this 
approach may be one of educating them about actions they can take to enhance 
the integrity of their existing structures (such as installing "hurricane 
clips") and reducing future property damages. 

A locality might also attempt to disseminate hazard information on the 


"supply side." This technique might take the form of construction practice 


87 See Model Amendments, §4(c), Appendix II. 
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seminars for coastal builders and developers, introducing both conventional 
and innovative approaches to building and designing structures and to siting 
and planning the orientation of buildings in vulnerable locations. This 
information approach was proposed as a primary mitigation strategy following 
Hurricane Alicia in 1983.88 ‘The success of such a strategy, however, depends 
essentially on the integrity of builders and developers, and those who are 
conscious and conscientious about storm threats are probably already planning 
their projects accordingly. 

Perhaps the most significant impediment to this type of private sector 
mitigation is that real estate development is a competitive industry in 
coastal regions, and the incurring of substantial miriearion costs by one 
developer may place him at a competitive disadvantage. This is a major reason 
why building codes, subdivision restrictions, zoning ordinances, and other 
legally binding jurisdiction-wide requirements are to be preferred--they set 
general rules for all developers to adhere to and in this. sense create a 


common set of expectations which place all developers on an equal footing. 
VI. Conclusion 


This chapter has sought to demonstrate that no hurricane hazard 
mitigation program should lack readily available tools and techniques for 
implementation. By using a growth management approach to mitigation, 
localities can select from a variety of devices ranging from the simple and 


88 EMA, nteragency Hazard Mitigation Report, covering Brazoria, 


Chambers, Fort Bend, Galveston, Harris and Matagorda Counties, September 1, 


1983; FEMA, Interagency Post-Flood Recovery Progress Report, Denton, Texas, 
December 1983. 
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familiar to the complex and exotic. Ordinary downzoning, for example, can 
significantly reduce the exposure of people and property in high hazard areas. 
But North Carolina coastal communities should not limit themselves to 
traditional and less flexible devices, since many innovative techniques are 
easily applicable. Special use permits, performance zoning, and planned unit 
developments can increase local control over the characteristics of each new 
development and help ensure that it meets local needs. Incentive zoning, 
exactions, and impact fees allow the public to receive hazard mitigation or 
other benefits as a byproduct of development pressures. Public interests in 
hurricane protection, as well as open space and beach access, are even more 
firmly secured through one of the land acquisition strategies. Transferable 
development rights, taxation, and capital facilities programs can work to 
guide overall patterns of growth without site-by-site review. Finally, 
information dissemination may be the most cost-effective, yet least used, 
mitigation technique. There is much that could be done towards informing 
residents, developers, and homebuyers of potential coastal hazards, at little 
cost to the local government. Moreover, even if information dissemination 
cannot halt continuing development of the coast and increased hazard exposure, 
public education can only help promote awareness of and cooperation with other 


hazard mitigation programs. 
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Chapter 6 


Mitigation During Reconstruction 


While the occurrence of hurricanes and coastal storms may bring 
substantial death and destruction, there is the positive potential that future 
risks can be reduced through conscientious planning during reconstruction and 
recovery. The mitigation opportunities following such a disaster will tend to 
be more far-reaching than those which normally exist. Unfortunately this 
"window of opportunity" is brief, and coastal localities are typically not 
prepared to take advantage of these mitigation opportunities. 

This chapter seeks to provide local officials with information that may 
assist them in preparing for reconstruction and recovery in advance of the 
storm event. It begins with a review of the federal context in which recovery 
from hurricanes and severe coastal storms will occur, then goes on to 
introduce a number of concepts and planning techniques that may be useful in 


promoting mitigation at the local level following such a disaster. 


I. The Federal Role in Post-Disaster Response and Reconstruction 


The primary role played by the federal government following a disaster is 
the provision of disaster assistance as provided for under the Disaster Relief 
Act of 1974.1 A wide range of financial assistance is available both to 
individuals and state and local governments. The Federal Emergency Management 


Agency (FEMA) has the primary responsibility for overseeing the administration 


lp EL. 93-288, 42 U.S.C. §5121 et seq. 
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of these post-disaster assistance programs, which come into effect following a 
presidential declaration of an emergency or major disaster. 

Many of the federal disaster assistance programs--the §406 Hazard 
Mitigation Plan, the Interagency Hazard Mitigation Team, Disaster-Proofing 
Requirements, and Relocation Programs such as §1362, for instance--have been 
mentioned in previous chapters. Local governments will need to make 
themselves aware of the details and requirements of these programs, but it 
would not be appropriate for this Guidebook to attempt to explain them here. 
Though FEMA should be consulted for relevant details, the thrust of the 
disaster assistance regulations reinforces the necessity for state and local 
hazard mitigation planning. ? Coastal governments can no longer count on 
federal disaster aid to bail them out, because disaster assistance will be 
subject to increasingly stringent cutbacks, needs tests, and local 
contribution requirements. Accordingly, local governments should approach 


post-disaster reconstruction with a focus on their own resources. 


II. Local Approaches to Mitigation During Reconstruction 


This section will describe approaches that localities themselves can 
take, both prior to and after a hurricane has occurred, to ensure that future 
storm damages and loss of life are reduced. Many of these concepts have been 
introduced and suggested in the new CAMA land use planning guidelines. What 
follows seeks to elaborate substantially on how, more precisely, coastal 
localities can implement these concepts. Again, as in other chapters of this 
report, emphasis is placed on growth management as a mitigation strategy. 


244 C.F.R. Subpart M. See, e.g., FEMA, Making Mitigation Work: A 
Handbook for State Officials, DAP 12, June 1986. 
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A. Special Demands and Pressures Following a Hurricane 


While most of the development management techniques described above are 
equally relevant to post-storm circumstances, there are certain factors which 
make the post-storm situation unique and its decision making demands special. 
The first of these factors is the multiplicity and magnitude of the tasks 
which must be undertaken in the post-storm context. They range from such 
immediate concerns as the clearance of debris, the location of adequate water 
supplies, and the restoration of public utilities, to less immediate questions 
about redevelopment and reconstruction. An additional factor is that even 
those activities which are not immediate do require relatively rapid actions 
and decisions (and even more rapid analysis and information-gathering) before 
the decisions can be made. A locality recovering from a hurricane or severe 
storm should be prepared to effectively manage this process and should have 
the appropriate institutions and tools available to bring this rational 
management about. It should be reiterated that we are not concerned here with 
the emergency management or immediate recovery issues (e.g., clearing debris 
from roads, securing earth moving equipment, securing uncontaminated drinking 
water, etc.). Rather we are concerned here with questions of how the 
jurisdiction rebuilds and redevelops following the disaster. 

Following a hurricane or severe coastal storm, a local jurisdiction will 
typically confront a number of economic, political, and social pressures which 
affect redevelopment. Disaster research indicates that there is often a 
strong desire on the part of local residents to return to pre-disaster 
normalcy, and that redevelopment and reconstruction actually occurs quite 
rapidly. It is not uncommon for property owners to return to their homes 
immediately following a storm to begin cleanup and repairs. Concomitant with 


this desire, property owners often apply substantial political pressure on 
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local officials to facilitate quick reconstruction. Unless daunted by the 
prospect of legal liability for storm damage as discussed in Chapter 7, local 
officials often feel compelled to loosen normal building and regulatory 
requirements and, to the extent that they can, to "grease the wheels" for 


storm victims. 


Elected officials often define their political obligation during the 
recovery phase in this way--as essentially facilitators. A dramatic influx of 
redevelopment funds into the community, including federal disaster assistance 
and insurance payments, has often served to fuel a sense of urgency concerning 
reconstruction. The implications of these redevelopment pressures for 
mitigation are several. First, it will often be politically and 
psychologically difficult for local officials to resist the role of 
"facilitators" and assure a role as a "regulator" or "mitigator." This 
suggests the need to plan in advance for such disasters, preparing post-storm 
redevelopment plans, for instance, which make tough redevelopment decisions in 
advance and away from the immediate demands of disaster events. Moreover, the 
existence of these pressures to rebuild quickly indicates that local officials 
concerned about taking advantage of mitigation opportunities must themselves 
act quickly. 

In many post-disaster circumstances not only are certain mitigation 
opportunities lost (e.g., relocating residential structures back from the 
water) but the resulting form of redevelopment serves to increase the extent 
of future hurricane and storm risk. Research indicates that, following major 


destructive events, reconstruction will tend to permit those economic forces 


3See, e.g., Kathleen Leyden, Recovery and Reconstruction after Hurricane 


Camille: Post-Storm Hazard Mitigation on the Mississippi Gulf Coast, Dept. of 
City & Regional Planning, UNC-Chapel Hill, 1985. 
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in existence prior to the disaster to reappear at an even more rapid rate. 
The hurricane may serve to clear certain private development sites Ge 
older, low density residential uses) and typically prompt the construction of 
higher density/more intensive forms of commercial and residential uses. 
While normal economic pressures may have brought these changes about slowly 
over time a destructive hurricane can speed up the growth process 
dramatically. If post-storm redevelopment forces are not managed, however, 
the result will only be a greater amount of property at risk to future 
hurricanes and storms. The institutional approaches presented below represent 


methods by which local governments can plan in advance to control and direct 


redevelopment impulses. 


B. A Post-Storm Reconstruction Plan 


A locality should, to the extent possible, foresee alternative damage 
scenarios from hurricanes and severe storms and have in place a set of 
policies or planning instruments which will facilitate post-storm decision- 
making. In this way, a substantial portion of the reconstruction decision- 
making can be undertaken prior to the actual storm event. Advance planning 
permits a less pressured, more deliberative set of decisions concerning 
reconstruction options and allows government officials to devote their post- 
disaster time and energies to unexpected or "contingent" issues which could 


not be completely foreseen prior to the event. The locality should always be 


4palph D. Cross, Impact of Hurricane Tidal Surges on Subsequent Land Use 
Changes and Water Resource Allocation, Mississippi State University, Water 
Resources Research Institute, July 1976; Jane L. Hegenbarth, Gulf Shores, 
Alabama From 1979 to 1984: Its Redevelopment and Growth Following Hurricane 
Frederic, Chapel Hill, NC: UNC Center for Urban and Regional Studies, June 


1985. 
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prepared to take stock of factors and circumstances that have not been 
considered (or not considered fully) in pre-storm planning. 

The actual product of pre-storm reconstruction planning can take several 
forms. On the one hand the jurisdiction may develop very specific and 
detailed reconstruction/redevelopment plans, indicating sites and locations 
which should not be re-developed, areas where changes in uses and activities 
should occur during redevelopment, where certain capital improvements should 
take place, and so on. Such a detailed plan would provide a blueprint for 
reconstruction decisions after the storm. Its primary advantage is that it 
reduces the information-gathering and decision making pressures on local 
officials after the storm (assuming that local officials generally concur with 
the substance and content of such plans). One of the disadvantages of such a 
detailed redevelopment plan is that for it to be accurate it must be updated | 
frequently (i.e., land use circumstances change). A second limitation is seen 
in the fact that it must make specific assumptions about the extent, location, 
and nature of damages, as well as the political and economic opportunities 
which may emerge after the storm (e.g., the nature of demands to rebuild, 
amount of external disaster relief). These are factors which undermine any 
very precise program or design for reconstruction. 

A contrasting approach is the development of a set of general policies 
concerning reconstruction following the storm.” A policy-oriented plan would 
provide general guidance to more specific reconstruction decisions. For 
instance, a reconstruction policy may state that rebuilding shall not occur in 
areas where homes have been destroyed an average of 50% or more. This policy 


>Timothy Beatley, Development Management to Reduce Coastal Storm Hazards; 
Policies and Processes, Chapel Hill, NC: UNC Center for Urban and Regional 


Studies, 1985. 
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would not attach itself to a particular location or site until after the storm 
occurred. Such policies would simplify public decisions, but would depend 
heavily upon contingent factors and an analysis of the relationship between 
reconstruction and other community objectives. Such an approach has the 
advantage of being more flexible and sensitive to the numerous contingent 
factors which will exist in the aftermath of the event. Such a plan or set of 
policies (whether a detailed redevelopment plan or more general reconstruction 
policies) should address at least the following issues: 

o Identification and mapping of coastal hazards, identification of high 

hazard areas (presumably occurring prior to the event), and a process 


for updating this information following the storm. 


o A process for identifying the extent and nature of actual damages from 
the storm event, by geographical location and Zone. 


o Identification of instruments and tools that can be applied in the 
post-storm context to address hazard reduction goals. In the case of 
a detailed redevelopment plan, these mechanisms may be designed to 
"spring into place" following the event. More general policy plans 
may simply identify the range of alternatives, leaving for post-storm 
decision makers to choose which are most relevant. 


o Identification of redevelopment opportunities (in addition to hazard 
reduction) that may be present should certain locations, types, and 
magnitudes of damage result. Again, the extent of detail and advance 
precision can vary tremendously. 

o Description of a post-storm decision-making process by which potential 
reconstruction decisions are structured and organized in logical 


fashion, and in which relevant actors and decision makers are brought 
together to solve reconstruction problems. 


C. The Need for Additional Institutional and Decision-making Structures 

As we have established, post-storm reconstruction places unique decision- 
making pressures and requirements on local officials, which in turn require 
special institutional and decision-making arrangements to cope effectively 
with them. Several of these specific arrangements are described briefly 


below. This discussion is meant to be exploratory and not necessarily 
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intended to be recommendations for organizing reconstruction--rather, as 


possible approaches which may or may not be relevant in particular situations. 


1. Post-storm damage assessment 


Critical to public decisions concerning redevelopment and reconstruction 
is a clear understanding of the magnitude, type, and causes of damages from 
the storm. Moreover, the assessment of local damages must occur quickly. A 
sensible approach is to prepare for this need by creating, in advance of the 
storm, a damage assessment team. Such a team would be organized so as to come 
into existence immediately following the emergency phase and should be 
comprised primarily of individuals with appropriate technical expertise. 
Procedures for estimating and documenting the extent and nature of storm 
damages should be established in advance of the storm (e.g., damage assessment 
forms, base maps, field guides). The local government must invest adequate 
local resources and authority in this group for an expeditious damage 
assessment process to work. 

More specifically, the damage assessment team might be assigned the 
6 


following responsibilities: 


a) to assess the extent and location of storm damage, both to public and 
private structures and facilities and the natural environment; 


b) to document the type and location of storm forces, including the 
identification of the following: 


1) incipient inlet areas 
2) high wave action areas and areas of high erosion 


3) high flooding and overwash zones 


Spavid J. Brower, William E. Collins, and Timothy Beatley, Hurricane 


Hazard Mitigation and Post-Storm Reconstruction Plan for Nags Head, North 
Carolina, Chapel Hill, NC: Coastal Resources Collaborative, Ltd., 1984. 
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c) from the above information, to determine, to the extent possible, the 
likely causes of damage (e.g., faulty construction, proximity to an 
incipient inlet). 

The damage assessment team(s) would meitece this information and present 
it to the recovery task force, preferably in graphic form and consistent with 
the damage area delineation scheme suggested below. The damage team should 
also be asked to compare the actual damages incurred in the community with the 
hazard maps available prior to the storm and to adjust the delineation of the 
hazard areas accordingly. 

The precise composition of this damage assessment team will depend upon 
the resources and expertise available in the locality. It might include some 
of the following individuals: 

o town (county) planning director 

o town (county) building inspector 

o town (county) engineer 

o town (county) tax assessor 

o town (county) public works director 

o town (county) health department director 

o local real estate agents/appraisers 

o environmental scientist/individuals familiar with coastal 
dynamics and processes 


o local CAMA permit officer 


It is important that this group of individuals be appointed before the 
storm, so that they may organize and develop appropriate damage assessment 
forms and procedures without post-storm pressures. The assessment team will 
also serve as an expert advisory group during the period in which specific 


reconstruction decisions are being made. For instance, in the case of a 
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proposal to prohibit reconstruction in a particular portion of the town, they 
may be called upon to provide more detailed information about the degree of 
damages. 

As an example, the storm hazard mitigation plan for Ocean City, Maryland, 
proposes the creation of three different sets of damage assessment teams.’ An 
initial damage assessment team is the first in the field, providing initial 
inspection of damage (to be completed in a couple of hours) and is responsible 
for determining whether an emergency should be declared, whether a 
redevelopment moratorium should be enacted, and whether state and federal 
disaster aid should be requested. The second stage of damage assessment would 
involve more detailed records of damages, and different teams would be 
organized to assess different types of damages (e.g., private residences, 
mobile home, etc.). A third team will accompany federal and state damage 
assessment teams and will assist in the preparation of damage survey reports 


required for obtaining disaster assistance. 


2. Recovery or reconstruction task force 


The creation of a special task force to deal with the unique issues and 
problems of reconstruction has occurred in a number of disaster circumstances 
and is a result of recognition that normal local decision-making capability 
often needs to be supplemented. Under the North Carolina program, coastal 
localities are required to consider the creation of such a group. For 
instance, the Onslow County hurricane hazard mitigation and post-disaster 
reconstruction plan proposes a recovery task force with the following 


responsibilities; it shall: 


Stanley M. Humphreys and Larry R. Johnston, Reducing the Flood Damage 


Potential in Ocean City, Maryland, prepared for the Maryland Dept. of Nat'l 
Resources, April 1984. 
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(1) Review the nature of damages, identify and evaluate alternate 
program approaches for repairs and reconstruction, and formulate 
recommendations for handling community recovery. 


(2) Recommend to the County Commissioners the declaration of a 
moratorium on repairs and new development. 


(3) Set a calendar of milestones for reconstruction tasks. 
(4) Initiate orders for repairs to critical utilities and facilities. 
(5) Recommend the lifting of a moratorium for "minor" repairs. 


(6) Recommend the lifting of a moratorium for "major" repairs to 
conforming structures. 


(7) Evaluate hazards and the effectiveness of mitigation policies and 
recommend the amendment of policies, if necessary. 


(8) Initiate negotiations for relocations and acquisitions of property. 


(9) Recommend the lifting of moratorium on "major" repairs (with 
approved changes to conform). 


(10) Participate in federal hazard mitigation planning. 


(11) Recommend the lifting of moratorium on new development .® 


Thus, a primary function of such a body is to receive and review damage 
reports and other analyses of post-storm circumstances and to compare these 
circumstances with mitigation opportunities identified prior to the storm to 
discern appropriate areas for post-storm change and innovation. Where needed, 
it can review in a more specific fashion alternative mechanisms for bringing 
these changes about and go about harnessing internal and external resources 
for achieving these ends. Essentially, then, a primary function of this group 
is comparing contingent factors and circumstances (physical, economic, 
political) with pre-storm mitigation opportunities, to arrive at and implement 


a set of post-storm changes. Such a task force would also ideally undertake a 


8onslow County, N.C., Hurricane Storm Mitigation and Post-Disaster 
Reconstruction Plans, prepared by Henry Von Oesen and Associates, April 1984. 
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similar process for non-mitigative local objectives and opportunities. Among 
these other goals which would be considered during reconstruction decision- 
making might be the following: 


(1) enhancement of local recreational and open space opportunities; 
enhancement of public access to beach and ocean; 


(2) enhancement and restoration of local natural ecosystems; 


(3) reduction of traffic congestion, noise, and other transportation- 
related problems; 


(4) enhancement of the long-term economic vitality of the local 
commercial and industrial base; 


(5) others. 


The composition of the reconstruction task force also presents a 
question, to which several answers exist. One possibility is to assign these 
responsibilities to a completely new group of individuals, with a broad-based 
representation of community interests. Such a group might be composed of the 
following: 

o one or more elected officials 

o planning director or planning department representative 

o public works official 

Oo one or more representatives of the business community 


o representatives of adjoining communities. 


Such a group would have the advantage of a fresh perspective on 
development opportunities in the locality as well as perhaps a stronger 
political base. A major issue in using a citizens’ task force for 
reconstruction planning is the extent to which this body is directly 
accountable to the elected governing body or has some degree of independent 


decision-making authority. 
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A second option is to assign reconstruction planning responsibilities 
primarily to the local planning board. Allocating responsibilities to this 
group would consequently have the advantage of capitalizing on the existing 
knowledge and expertise of the development process and the actions involved in 
it. Unlike the creation of a new recovery committee, commissioners would 
generally not have to be brought up to speed on development issues. Moreover, 
using the planning board would still serve to insulate the elected local board 
or council from many reconstruction decisions (at least at a detailed level of 
consideration), a highly desirable feature given the number and gravity of 
decision-making requirements local officials are typically faced with in the 
aftermath of a hurricane. 

Another option is simply to place these reconstruction opportunities 
squarely and completely in the hands of elected officials, with this body 
serving the function of the task force. This option has the advantage of 
placing reconstruction issues and decisions in the hands of those officials 
who will be ultimately responsible for their ramifications, and may also be 
more politically expeditious. A major disadvantage is that elected OpiLerais 
are typically faced with myriad and numerous decisions in the storm aftermath, 
and it may seem appropriate to reduce rather than add to their decision-making 
responsibilities. 

The storm mitigation plan for Ocean City again proposes several different 
recovery and reconstruction committees to more efficiently address all the 
necessary issues. A Disaster Recovery Task Force would oversee recovery 
decision-making and would perform many of the supervisory tasks mentioned 
above. In addition, a Property Acquisition Committee would be established 
which would have the primary responsibility for identifying and recommending 


properties for acquisition after the storm. A Permitting Task Force would be 
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established principally to inform non-resident property owners of damages 
incurred by the property and post-disaster conditions and requirements imposed 


by the city.? 


D. Regulating Development Following the Hurricane 


It is important that coastal localities establish, in advance of a 
hurricane, a set of reconstruction permitting procedures by which to control 
and manage post-storm redevelopment demands. Control over the issuance of 
building permits typically represents an effective way for local governments 
to manage the timing and sequence of reconstruction. Development moratoria 
and the concept of triage are important supplements to this process and are 
described below. 

1. Delineation of damage and hazard zones: The "Triage" Concept 

A primary task of the local damage assessment team, in conjunction with 
the reconstruction task force, is to graphically designate damaged areas in 
the community by severity level. A three-tiered delineation would function 
much like a "triage" does in emergency medicine: "major," "moderate," and 
"minor" damage areas would be designated, perhaps according to the following 


damage criteria: 


(a) major damage areas: where buildings experience damages amounting to 
50% or more of their market value; 


(b) moderate damage areas: where buildings experience damages amounting 
to over 25% but under 50% of their fair market value; 


(c) minor damage areas: buildings receiving damages of less than 25% of 
their fair market value. 


—_—_—_—_—_———— 


9Humphreys and Johnston, Reducing the Flood Damage Potential in Ocean 
City, Maryland, prepared for the Maryland Dept. of Nat'l Resources, April 
1984. 
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These damage cut-off points are largely for illustration and, of course, 
could be considerably different. The triage suggests that a community 
prohibit reconstruction in major damage areas (at least in the short term) and 
permit immediate rebuilding in minor damage areas. The bulk of the task 
force's immediate attention should be directed to determining whether 
structures in moderate damage areas ought to be allowed to rebuild and if so, 
under what conditions. In addition, existing designation of local hazard 
zones (e.g., flood hazard areas) should be reviewed and modified to reflect 
changes in natural processes and topography and new knowledge gained about 
these processes. For example, if a new inlet has been created, this should be 
designated and considered by the task force or governing body when making 
reconstruction decisions. 

The triage damage zone concept, while largely untested, has been 
incorporated, in one way or another, ina number of local disaster planning 


programs. 1° 


2. Temporary reconstruction moratoria 


After the storm a locality may be swamped with requests by individuals to 
rebuild their structures immediately. Typically the pressure to rebuild is 
great, and local governments are not prepared to say "no" to such requests. 
One effective approach to this problem is the immediate declaration of a 
temporary moratorium on rebuilding. This would provide sufficient time for 
the local damage assessment team to do its job and the task force to consider 


appropriate mitigation opportunities. Once the damage assessment is 


10Rogers, Golden and Halpern, Hurricane Evacuation and Hazard Mitigation 
Study for Sanibel, Florida, November 1981; J. Eugene Haas, Robert W. Kates, 


and Martyn J. Bowden (eds.), Reconstruction Following Disaster, Cambridge, MA: 
MIT Press, 1977. 
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completed, the moratorium can be lifted for minor damage areas. A time limit 
to the moratorium, such as thirty or sixty days from its initial designation, 
is probably advisable. As well, the jurisdiction may wish to permit the 

immediate rebuilding of certain "lifeline" structures and facilities, such as 


hospitals, regardless of the damage zone they are located in. 


E. Some General Strategies for Post-Hurricane Mitigation 


What follows below is a very general description of several key 
reconstruction and redevelopment strategies which could be adopted to promote 
hazard mitigation. ‘This is by no means a complete listing, but is 
illustrative of the kinds of strategies which could be pursued. What follows 
represents to a large degree the types of issues and policies which should be 


developed and contained in a community's post-hurricane reconstruction plan. 


afr Moving development away from the hazard zone following the hurricane 


Under this strategy, local officials would seek to encourage or require 
substantially damaged structures to rebuild at greater distance from the ocean 
or other hazard zones. This could be accomplished in several ways. Property 
owners might be permitted to build at greater densities or permitted to 
circumvent certain building requirements (e.g., sideyard requirements), in 
exchange for locating at a greater distance from the hazard area. An 
alternative approach would be to amend the local zoning ordinance to make 
existing development seaward of a certain desired setback line nonconforming 
uses. Once substantially damaged, the ordinance would prohibit the 


redevelopment of such structures seaward of this line. 


17 i 


2. Reducing Permissible Density of Development in Hazard Zone 

This strategy would seek to accomplish similar objectives. It would 
permit redevelopment in the hazard zone, but only at reduced intensity. Such 
an approach would seek to reduce the extent of people and property at risk. 
For instance, following a devastating hurricane a locality might rezone an 
inlet hazard area so that permissible residential densities were reduced from 
10 dwelling units per acre to one dwelling unit per acre. As with the setback 
strategy above, this lowered density could be accomplished in several ways. 
The community could simply rezone such areas following the disaster, or it 
could permit the transfer of development potential to some other more 
acceptable location in the community (e.g., where elevation is higher and 
flooding potential lower). This would act as a form of compensation for the 
lower permissible potential. As in the setback case above, the locality 
could also make certain high density uses nonconforming prior to the 
hurricane. For instance, the locality could designate high-rise hotels and 
condominiums in oceanfront zoning districts as nonconforming uses, prohibiting 


their reconstruction following a hurricane. 


3. Prohibition of reconstruction at higher densities 


As observed earlier, the political and economic pressures following a 
major disaster may work towards increasing the intensity of development in 
hazardous areas. One strategy a locality may wish to adopt in advance of a 
hurricane is that while it will permit redevelopment to pre-existing 
densities, any increases in the intensity of hazard zone development will not 


be acceptable. 


llsee Model Amendment 1 (3), Appendix II. 
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4. Reconstruction according to more stringent building and construction 


standards. 


One strategy is to permit redevelopment of the same intensity and type, 
but require that the structures and accompanying facilities are built to more 
stringent construction standards. This has been the primary approach 
expressed in many of the original hurricane hazard mitigation and post- 
disaster reconstruction plans prepared under the new North Carolina Mitigation 
Guidelines.12 To a great extent this strategy may constitute an aggressive 
local effort to ensure that reconstruction adheres to existing NFIP and state 
building code standards. However, a locality may wish to impose additional 
requirements, for instance requiring additional elevation for structures or 
certain design features which make roads, sewer and water lines, and other 


public facilities less vulnerable to future hurricanes. 


oh, Nebisi Gke acquisition of hazard area properties 


As we have seen in Chapter 5, one of the most effective approaches to 
hazard mitigation is public acquisition of hazard zone properties --acquisition 
both of undeveloped parcels and damaged structures. A primary local strategy 
might be to systematically prepare for post-storm opportunities to acquire 
high hazard areas. A locality could identify in advance where priority areas 
are located and develop in advance as well decision-making and funding 
mechanisms to ensure rapid acquisition. In conducting a pre-disaster site 
analysis, the locality could identify acquisition areas which would satisfy 


multiple community objectives, for instance giving higher priority to 


———— 


127i mothy Beatley, Development Management to Reduce Coastal Storm 
Hazards: Policies and Processes, Chapel Hill, NC: UNC Center for Urban and 


Regional Studies, 1985. 
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acquisition in areas where public beach access is badly needed. For 
acquisition of damaged structures, the locality could identify in advance 
areas in the jurisdictions where relocation could from the hazard area occur 
(either actual relocation of damaged structures or relocation of people into 


new structures). 


III. Conclusion 


The post-storm aftermath can be an opportunity to achieve substantial 
progress in hazard mitigation, but only if a community is prepared to take 
advantage of it. Because local governments can no longer rely on federal aid 
to bankroll reconstruction efforts, they must plan in advance to facilitate 
orderly rebuilding. Whether the reconstruction plan is specific or general, 
it should recognize the unique pressures of the post-storm period, guarding 
against piecemeal and haphazard redevelopment at pre-existing or even greater 
densities. 

To carry out the mitigation mandate of the reconstruction plan in the 
tense post-storm atmosphere, a local government will often require special 
institutions and authority in order to act quickly and decisively. A 
previously constituted damage assessment team can examine the extent, causes, 
and location of storm damage immediately after the storm, in time for the 
information to be of use to local officials. Correspondingly, the 
Reconstruction Task Force can pinpoint areas requiring special attention or 
offering particular opportunities for mitigation. The Task Force could 
recommend or exercise regulatory control over rebuilding, including such 
special techniques as triage to delineate damage zones and a temporary 


reconstruction moratorium. Triage and moratoria are designed to allow a 
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breathing space in which to take advantage of the clean slate offered by the 
storm. By starting over in a planned, orderly fashion, a coastal locality can 
implement mitigation strategies such as reconstruction at lower densities and 
in different locations and public acquisition of land, thereby emerging from 


the storm’s destruction as a safer and more attractive community. 


Chapter 7 


Legal Considerations in Using Growth Management 
to Reduce Hurricane and Coastal Storm Hazards 


Introduction 


Legal constraints on local government growth management programs can work 
both to help and to hinder coastal storm hazard mitigation. On one hand, the 
constitutional rights of private property owners and limits on local 
government authority set an outer boundary on how and how much localities can 
restrict coastal development. On the other hand, if local governments do not 
act properly to protect private property from natural hazard damage, they 
could in some circumstances be legally liable for the resulting harm. These 
two forms of liability have been described as “a dilemma for local managers."! 
Litigation claiming that local government is responsible for the loss of 
private property values can arise before the storm, with challenges to the 
constitutionality of development regulation, or after the storm, when property 
owners claim government actions contributed to storm-related physical damage. 

It may seem that a locality is open to suit no matter what it does, but a 
well-designed hazard mitigation program can avoid both horns of the dilemma 
without great difficulty. The following catalogue of potential legal 
challenges should not be construed as indicating that all or any of them are 
likely to arise. This chapter will outline the most prominent landmarks along 


the legal boundaries of permissible growth management and hazard mitigation, 


leusler, Liability as a Dilemma for Local Managers, Pub. Admin. Rev., 
Special Issue 1985, p.118. 
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starting with challenges to the validity of development regulations and then 


addressing potential local government liability for hazard damage 2 


PART 1, CHALLENGES TO GROWTH MANAGEMENT 
EON 


Local growth management programs designed to reduce community exposure 
and vulnerability to hurricanes and coastal storms must operate within various 
constitutional and statutory parameters surrounding the protection of private 
Property rights. However, it is important to recognize at the outset that 
development management measures designed specifically to reduce hurricane and 
coastal storm hazards are at the heart of the police power rationale of 
protecting the public health, safety, and welfare, and courts give much weight 
to the objectives of a growth management program in evaluating its validity. 
The inherent importance and urgency of reducing damage to life and property 
from coastal storms, emphasized by the CAMA hazard mitigation planning 
requirements, will help assure local development programs of a favorable 
judicial reception, so long as the policy and implementation techniques are 
reasonable. 

A growth management program must overcome potential challenges based on 
several types of constitutional or statutory limitations. First, an action 
may be challenged as unauthorized by existing delegation of authority from the 
state. Second, a growth management program is subject to several potential 


challenges based on constitutional provisions: due process, taking of private 


ee 


2The chapter draws on C. Luther Propst, Examination of Constitutional and 
ssatiination of Constitutional and 


Statutory Constraints on the Use of Development Management to Reduce Hurricane 
and Coastal Storm Hazards (1985), and David Blatt, The Shadow After the Storm: 
Local Government Liabilit for Coastal Hazard Damage (1986), Chapel Hill, NC: 
UNC Center for Urban and Regional Studies. 
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property without just compensation, and equal protection. These challenges 
most often arise out of both federal and state constitutional provisions, but 
may arise out of a provision found only in either the federal constitution or 
the constitution of a state. The range of remedies available for successful 
challenges to development regulations is currently an unsettled question and 
may be a controversial element in a growth management challenge. The 
traditional judicial remedy of invalidation may be supplemented by financial 


liability under certain circumstances. 


I, CHALLENGES BASED UPON INADEQUATE AUTHORITY 


Growth management techniques available to local governments to reduce 
hurricane and coastal storm hazards can be broadly divided into four 
categories: land and property acquisition, public spending, taxation, and 
development regulation. > Municipalities and other units of local government, 
however, have no inherent authority to acquire property, to levy taxes, to 
make expenditures, or to exercise regulatory powers. As discussed in Chapter 
4, all units of local government are creations of the state and possess only 


those powers delegated to them by the state. 


The question of whether a 
locality has adequate authority to take an action therefore presents itself as 
a threshold issue in any challenge to a local development regulatory action. 


There are two elements in a challenge to the authority of a local 


government to take action: 1) whether the proposed purpose is within the 


3p, Brower, C. Carraway, T. Pollard and L. Propst, Managing Development 
in Small Towns, (Planner's Press 1984). 

McQuillin’s Law of Municipal Corporations, section 44.05 (taxation), 
section 24.07 (regulatory powers), section 39.17 (expenditures), and section 
28.02 (acquisition), (Callaghan and Company 3rd ed. 1981). 
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authority of a locality, and 2) whether the specific technique or method is 
within the local government's authority. Delegations of authority from the 
State usually authorize local governments to act for any legitimate 
governmental purpose,” and the protection of life and property from coastal 
storm hazards is recognized as an eminently valid public purpose. 
Consequently, a challenge to the use of a specific growth management tool or 
technique is more likely to arise than a challenge to the purpose of a hazard 
mitigation program. The legal authority for the use of particular tools and 
techniques has been discussed in Chapter 5, and should be investigated and 
established by each local government in the process of developing a hazard 
mitigation program. In addition to having proper statutory authorization, 
local regulations must also not conflict with state or federal laws. Overall, 
invalidation of a local ordinance for lack of sufficient enabling legislation 
is rare, but not unheard of. Invalidation on these grounds can be overcome by 
amendment to a municipality’s home rule charter or by enactment of specific 


enabling legislation by the state. 


Il, CHALLENGES BASED UPON CONSTITUTIONAL LIMITATIONS 
=——_——eee ee ROR EUN CONSTITUTIONAL LIMITATIONS 


The use of local government authority to manage development is subject to 
several constitutional provisions which limit government action affecting 
private property rights. Provisions in either the United States Constitution 
or state constitutions may provide the basis for constitutional challenges to 
local actions. The federal constitution establishes minimum guarantees 


applicable to the federal government and made applicable to state and local 


°McQuillin, supra, §10.31. 
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governments by the Fourteenth Amendment. State constitutions may provide 
additional provisions limiting local growth management actions or state courts 
may interpret state constitutional limitations more rigorously than the 
federal provisions. © 

The principal constitutional limitations to local growth management 
efforts are found in three major constitutional provisions: due process, 
taking of private property without just compensation, and equal protection. 

A, Due “Process 

The U. S. Constitution guarantees all citizens due process of the law. 
The Fifth Amendment applies the provision to federal actions and the 
Fourteenth Amendment applies a due process guarantee to Bc efons by the states. 
As creations of the state, local governments are subject to the Fourteenth 
Amendment due process clause, which reads: "nor shall any State deprive any 
person of life, liberty, or property, without due process of law." 

Article I, Section 19 of the North Carolina constitution contains a 
similar provision to the federal due process clause known as the "law of the 
land" clause. The North Carolina Supreme Court has generally interpreted this 
provision as having the same breadth and effect as the federal due process 
clause.’ However, interpretation of other state constitutional provisions 
8 


sometimes varies significantly from the corresponding federal interpretation. 


17 Procedural Due Process 


Due process of law provides two independent guarantees: procedural due 


process and substantive due process. Procedural due process requires that 


6Responsible Citizens in Opposition to the Flood Plain Ordinance v. City 
of Asheville, 308 N.C. 255 (1983); see also Constitutional Issues, supra at 


34. 
7Lea Company v. N.C. Board of Transporeartony SUCaN 7 Os 603, 610-11 
anes 


See Board of Supervisors of Fairfax County v. DeGroff Enterprises, 214 
Va. 235, 198 SE2d 600 (1973) for a taking discussion. 
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citizens be given: 1) adequate notice of governmental action, and 2) a 
reasonable opportunity to be heard by an impartial tribunal when affected by a 
governmental action. Procedural due process plays an important role in 
administrative rule-making and in administrative and judicial decision-making. 
The procedural requirements for local government activity and decision- 
making are usually specified in administrative procedures acts or state land 
use control legislation.” To ensure procedural due process, courts generally 
require close compliance with these statutory requirements. If no statute 
specifies the procedures to be used in local actions, courts review the 
procedures used directly under the constitutional due process clause to ensure 


adequate notice and opportunity to be heard, 10 


24 Substantive Due Process 

a. Standard of review 

A claim based upon substantive due process challenges the fundamental 
fairness of governmental action. Growth management ordinances will usually 
withstand substantive due process challenges under a standard of review which 
upholds ordinances if they bear a reasonable relationship to the 
accomplishment of a legitimate governmental objective, and are not unduly 
oppressive in application to specific landowners. Aside from the taking 
claim, which is related to substantive due process but is a distinct 
constitutional challenge, an ordinance may encounter due process challenges if 
either its objective or the means chosen to effectuate the objective are 


deemed invalid. 


See, e.g., CAMA, N.C.G.S. §§113A-117 to 113A-123. 

OProcedural due process is discussed in K. Davis, Administrative Law, 
(West Publishing Co. 3d ed. 1972), and Gellhorn and Boyer, Administrative Law 
and Process in a Nutshell, (West Publishing Co., 2d ed. 1981). 
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In response to a challenge to the per se validity of zoning, in Village 
of Euclid v, Ambler Realty Company, !+ the United States Supreme Court upheld 
the facial validity of zoning as a proper exercise of the police power. This 
decision established the standard of judicial review applied in most 
challenges to land use regulations: "[iJf the validity of the legislative 
classification for zoning purposes be fairly debatable, the legitimate 
judgment must be allowed to control." This standard, which grants local 
ordinances a presumption of validity, remains the standard of review commonly 
applied in challenges to growth management actions. To overcome this 
presumption, the party challenging an ordinance must show that the ordinance 


is clearly invalid.12 This standard of review upholds ordinances unless they 


llyijlage of Euclid v. Ambler Realty Company, JLB See IESG PASS 
Constitutional Issues, supra at 46. 
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are "clearly arbitrary and unreasonable, having no substantial relation to 


public health, safety, morals, or general welfare "13 


The leading North Carolina Supreme Court decision on the validity of 


growth management is Responsible Citizens in Opposition to the Flood Plain 


Ordinance v. City of Asheville, 308 N.C. 255 (1983), which upheld a floodplain 
ordinance enacted pursuant to the requirements of the NFIP, against due 
process, taking, and equal protection challenges under the federal and state 


constitutions. The Court explained its substantive due process analysis as 


follows: 


In short, then, the court is to engage in an "ends-means" analysis in 
deciding whether a particular exercise of the police power is legitimate. 
The court first determines whether the ends sought, i.e., the object of 
the legislation is within the scope of the power. The court then 
determines whether the means chosen to regulate are reasonable. 

[T]his second inquiry is really a "two-pronged" test. That is, in 
determining if the means chosen are reasonable the court must answer the 
following: (1) Is the statute in its application reasonably necessary to 
promote the accomplishment of a public good and (2) is the interference 
with the owner's right to use his pHopeniy as he deems appropriate 
reasonable in degree? [citation omitted] 4 


The Asheville opinion continued by equating the "reasonable in degree" 
analysis (the second prong of the means analysis) with the analysis ina 
taking claim. 1° 

b. Types of substantive due process challenges 

Potential challenges to a growth management ordinance alleging a 
violation of substantive due process fall into three categories: 1) a 
governmental action has an improper objective; 2) a governmental action 


utilizes a means with no reasonable relation to a legitimate objective; and 


3) a governmental action is unduly oppressive in its application to specific 


1l3tq, at 395. 


14pesponsible Citizens in Opposition to the Flood Plain Ordinance v. City 


of Asheville, 308 N.C. 255, 302 SE2d 204, 208 (1983). 
LomRaAt 26 Scars OGESEvdra te 209s 
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property. Since the Supreme Court upheld the validity of zoning in Euclid, 
the facial validity of most land use regulations has been upheld. The most 
important state and federal statutes relating to coastal growth management 
have all been sustained against facial constitutional attack. 16 Consequently, 
most suits focus their challenge on the validity of a particul@r ordinance as 
applied to a specific parcel. In a successful challenge to the validity of an 
ordinance as applied to a specific parcel, the court generally prohibits 
application of the ordinance to the claimant's property, or grants other 
remedies to the property owner, rather than invalidating the entire ordinance. 
In terms of the objectives of growth management, regulations aimed at 
protecting lives and property from coastal hazards are on solid legal ground. 
No recent decision has struck down floodplain or storm hazard regulations for 
lack of authorization by general zoning or police power enabling statutes. +/ 
Courts almost always uphold regulations against challenges to the legitimacy 
of the objective when a legitimate purpose of the regulation is protection of 
the public health and safety from natural hazards. The United States Supreme 
Court has aptly summarized the judicial deference given local governments to 
enact regulations to protect the public health and safety. The Court stated 
that when threats to human life are involved a legislature may adopt "the most 
conservative course which science and engineering offer."18 
There are purposes potentially related to hurricane hazard reduction 
programs which courts may deem invalid. For example, courts have often 


l6texas Landowners Rights Ass'n v. Harris, 453 F.Supp. 1025 (1978) 
(National Flood Insurance Program); Bostic v. U.S., 753 F.2d 292m 19 8D) 


(Coastal Barrier Resources Act); Adams _v. DNER and Everett v. DNER, 295 N.C. 
683 (1978) (Coastal Area Management Act); Issuance of CAMA Minor Development 
Permit to Ford S. Worthy v. Town of Bath, 82 N.C. App. 32 (1986) (Coastal Area 
Management Act). 

7 american Land Development Company v. City of Keene, EE AY OO Fe AYA TGR fe 
Circuit 1930) is an early decision upholding floodplain regulations. 


Queenside Hills Realty Co. v. Saxi, 328 U.S. 80, 8361946). 
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invalidated attempts to restrictively regulate an area until public purchase 
is possible. Restrictive or open space zoning designed to reduce the market 
value of property and discourage development prior to public acquisition may 
be deemed impermissible. ? However, the presence of long-term plans for 
public acquisition in an area will probably not undermine the legitimacy of 
regulations based upon valid objectives independent of reducing the market 
value of a parcel for acquisition. 29 In addition, large-lot zoning and other 
restrictions on density or population growth which are intended to exclude 
low-income housing or racial minorities have also been found unconstitutional 
by some state courts.*/ Unless hazard mitigation is used purely as 
camouflage, a growth management technique reasonably related to real coastal 
hazards should not be affected by an exclusionary zoning challenge 

In terms of the means chosen to accomplish growth management goals, 
courts rarely inquire into the relationship between the means selected by a 
legislative body and the objective of an ordinance. The choice of methods to 
achieve a legislative objective generally withstands challenge if to "any 
degree or under any reasonable circumstances, there is an actual relation 
between means and the end,"22 

There are, however, a few situations in which courts may inquire into the 
rationality of the relationship of the means to the objective of an ordinance. 


Ordinances that contain patently flawed or inaccurate technical data or 


19 see, e.g., Burrows v, City of Keene, 432 A.2d 15 (N.H. 1981). 


205. Kusler, Qur National Wetlands Heritage: A Protection Guidebook, 
(Environmental Law Institute, 1983) p.85; See Turner v. County of Del Norte, 
24 Cal Appsdis lle s1018 CalwerRptrs.03 (1972)8 


lsee, e.g., Southern Burlington County NAACP v, Twp. of Mt. Laurel, 67 


N.J. 151, 336 A.2d 713 (1975), Surrick v. Zoning Hearing Bd. of Upper 
Providence, 4/76 Pa. 182,°'2382° A. 2qa"105 GL9O77)3 


Stephenson v. Binford, 287 U.S. 251, 272 (1932)5 See also Platerjo@ine 


Takings Issue in a Natural Setting: Floodlines and the Police Power", 52 
Texas Law Review 201, 226 (1974). 


185 


standards that bear no rational relation to the stated objective of the 
ordinance have been successfully challenged, but invalidation of land use 
ordinances on these grounds is rare. Most decisions recognize that 
imperfections are inherent in hazard area mapping and flood data collection 
and accept that approximations must be used. "[W]here the susceptibility of a 
site to flooding is in question, courts will apply the presumption of validity 
and uphold the locality’s determination unless it is clearly erroneous."23 
The claim that an ordinance violates substantive due process because it 
is unduly oppressive as applied to a specific parcel is closely related to and 
may overlap the claim that an ordinance results in a taking of private 
property without just compensation. 24 Substantive due process challenges are, 
however, separate and distinct from claims alleging that an ordinance 
constitutes a taking of private property without just compensation. One 
commentator has stated that: "[dJespite chronic confusion in judicial 
language in cases where zoning or other land use regulations are challenged 
under the due process clause of the Fourteenth Amendment, it is clear that 
such regulations may be held invalid on substantive due process grounds 
without a finding that they amount to a de facto taking... "29 In "as 
applied" substantive due process cases, the usual remedy for the injured 
landowner is invalidation of the ordinance or other regulation as applied to 
his property, essentially a judicially-imposed variance, while the regulation 


in general remains in force. 


23the Conservation Foundation, Flood Hazard Management and Natural 
Resource Protection: Community Action Guide. p.VII-13. (Prepared for FEMA, 
1980). See also Dingman and Platt, "Floodplain Zoning: Implications of 
Hydrologic and Legal Uncertainty," 13 Water Resources Research 519 (1977). 
See Responsible Citizens v. Asheville, 308 N.C. 255 (1983). 
Cunningham "Inverse Condemnation as a Remedy for ‘Regulatory Takingsy ,“ 


8 Hastings Constitutional Law Quarterly Silye OLS (L7544).. 
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In sum, invalidation of land use ordinances on any substantive due 
process grounds is unusual. Development management actions legitimately 
enacted and implemented to prevent and reduce damages from hurricanes and 
other coastal storms and having any logical relation to that objective should 


have no trouble withstanding substantive due process challenges. 


B. The Taking Claim 


The most controversial and misunderstood limitation to local growth 
management actions is the constitutional prohibition against the taking of 
private property for public use without just compensation. The Fifth 
Amendment to the United States Constitution--which states "nor shall private 
property be taken for public use without just compensation"--prohibits federal 
actions which have the effect of confiscating private property. The 
Fourteenth Amendment to the United States Constitution--providing "nor shall 
any state deprive any person of lifeyelibertyseor property without due process 
of law" -- extends the Fifth Amendment taking prohibition to state and local 


actions, 26 The North Carolina constitution contains a similar prohibition 


2° chicago iBur line con a Oar ae Chicago, 166 U.S. 226 (1897). 
The taking issue in land use regulation is widely discussed, including the 
following books and articles: F, Bosselman, D. Callies, and J. Banta. The 
Taking Issue, (Washington, D.C.: Council on Environmental Quality, 1973): D. 
Mandelker, Land Use Law, (Charlottesville, Va.: Michie Publishing Co. 1982)— 
Freilich, "Solving the ‘Taking’ Equation: Making the Whole Equal the Sum of 
its Parts," 15 Urban Lawyer 447 (1983); Note, "Open Space Zoning and the 
Taking Clause: A Two-Part Test," 46 Missouri Law Review 868 (1981); Kusler, 
"Open Space Zoning: Valid Regulation or Invalid Taking," 57 Minnesota Law 
Reviews1"(19725% Plater, "The Takings Issue in a Natural Setting: Floodlines 
and the Police Power, 52 Texas Law Review 2013°( 1974 )% Berger, "A Policy 


Analysis of the Taking Problem," 49 New York University Law Review 165 (1974) ; 


Siemon, "Of Regulatory Takings and Other Myths," 1 Florida State University 


Journal of Land Use and Environmental Law 105 (1985). 
<a ene vse _ and Environmental Law 
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against the taking of private property without just compensation in the "law 
of the land" clause. 

It is settled that actual seizures of private property for public use and 
physical encroachments upon private property resulting from governmental 
actions or ordinances violate the taking prohibition. 27 For example, the New 
Jersey Supreme Court has ruled that public construction of a sand berm on 
private property along the oceanfront to protect against storm damage without 
permission of or compensation to the landowners constituted a taking. 2° 

The most frequent and controversial application of the taking issue in 
growth management is the taking of private property by regulation, rather than 


29 30 


by physical occupation. the Supreme 


In Pennsylvania Coal Co. v. Mahon, 


27 Pompolly Vv. = Green bay GO, 1 OULU. o7 Clsewalie me loomclos L) established 
that the flooding of private land by a public dam effected a taking of that 
land. More recently, the United States Supreme Court has affirmed that 
government-authorized "permanent physical occupations" must be compensated, 
even when damages from the invasion seems rather trivial. Loretto v. 


Teleprompter Manhattan CATV Corp... 458 U.S. 419, (1982). 
PAL Neapee yA Ops GRY Sap ke 


Lorio v. Sea Isle City, 88 N.J. Super. 506, But 
see Carolina Beach Fishing Pier v. Town of Carolina Beach, 277 N.C. 297, 17/7 
S.E.2d 513 (1970), in which the Town constructed a berm along the shore where 
private lots had earlier existed. The property owner alleged that the town's 
actions constituted a taking of private property without just compensation. 
Since the seaward extent of plaintiff's lots in North Carolina is the mean 
high tide line and had been completely below the mean high tide line before 
the town constructed the berm, the court held that plaintiff's lot had been 
taken by the sea, and title thereto had vested in the state. The sea washed 
away the entire lot, so title to the lot was divested and the landowners 
LS aE against the town therefore failed. 

Important decisions upholding ordinances include the following: San 
Diego Gas and Electric Company v. City of San Diego, 450 U.S. 621 (1981) (open 
space zoning); Agins v. City of Tiburon, 447 U.S. 255 (1980) (low density 
zoning); Penn Central Transportation Company v. New York City, 438 U.S. 104 
(1978) (landmark preservation) ; Fahelevelabb G30) e2delo9n(othaGcin. 1970) 
(wetlands protection) ; Turnpike Realty Company, v. Town of Dedham, 362 Mass. 
991, -28G N.E.20.891"8(1972),. cert denied 409 U.S. 1108 (1973) (floodplain 
regulation); Just v. Marinette County, 56 Wis.2d 7, SOLU NawWe cdi Ole CLo Le) 
(wetlands protection). Major decisions finding a taking include the 
following: Kaiser Aetna v. United States, 444 U.S. 164 (1979) (navigational 
servitude doctrine); Morris County Land Improvement Company v. Township of 
Parsippany-Troy Hills, LOGNE oo On LO OEA 2de232 (1963) (wetlands regulation) ; 
orion Searisie City, 88 N.J. Super. 506, 912 A.2d 802 (1965) (physical 
invasion); Seidner v. Town of TelipwooeNs..<d 1001, 439 N/E.2d 352, 453 
N.Y.S.2d 636 (1982) (oceanfront setback). 


Pennsylvania Coal Company v. Mahon, 260 U.S. 393 CLOZ2)E 
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Court established the most commonly cited analysis in taking challenges to 
land use regulations. In a frequently quoted opinion of Justice Oliver 
Wendell Holmes, the Supreme Court held that: "(T]he general rule at least Ls* 
that while property may be regulated to a certain extent, if regulation goes 
too far it will be recognized as a taking. "31 

Judicial review in regulatory taking challenges involves application of 
several potential factors, including the degree to which regulated property 
retains economic value, the purpose of the regulation, and its effect on 
investment-backed expectations. These factors may be categorized into two 
fundamental inquiries which the United States Supreme Court recently has 
indicated constitute the essence of regulatory taking analysis: 1) the 
character of the governmental action in question, and 2)the economic impact 
of the regulation as applied to the specific property. 2 Courts thus balance 
the public purpose served by the regulation against the extent and nature of 
the restriction imposed on the individual parcel. 

In evaluating the character of the governmental action, a useful 
distinction often drawn is whether a regulation seeks to prevent a harm to the 
public or to confer a public benefit. Courts are more likely to uphold land 
use regulations which they perceive as designed to prevent a public harm, such 
as a nuisance or a threat to the public safety, than regulations perceived to 
confer a public benefit. In the former type of ordinance, courts hold that 


landowners have no right to threaten public safety or to maintain a public 


— 


Slig. at 415. 


32benn Central Transportation Company v. City of New York, 438 U.S. 104, 
124 (1978) 
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nuisance. These ordinances may be sustained even if a landowner is left with 
no economically beneficial use of a parcel. >? 

With respect to the burden imposed upon the specific parcel, the primary 
factor is whether the restriction leaves the landowner with an economically 
feasible use of the parcel. The difference in the value of the property after 
the regulation compared to the value before the regulation is not dispositive, 
so long as some economically reasonable use remains. The general rule is that 
a diminution in property value, even a substantial one, resulting from a 
regulation does not constitute a taking. >4 

Most regulations designed to reduce hurricane damages do not fall clearly 
into either the prevention of public harm or the conferral of public benefit 
category. If a court views a regulation primarily as preventing a public 
harm, the regulation’s probability of being sustained is quite high. If a 
court perceives a regulation primarily as conferring a public benefit and 
views the objective as valid, its analysis turns to the impact of the 
ordinance on the value of the parcel in question. 

In summary, courts are almost certain to uphold a regulation designed to 
reduce community vulnerability and exposure to coastal storm damages when the 
regulation does not deny a landowner all economically reasonable use of a 
parcel. Regulations which do have the effect of denying a landowner all 


economically reasonable uses of a parcel present a much closer question. If no 


reasonable use of the parcel remains, the decisions are divided as to the 


33Go1dblatt v. Hempstead, 369 U.S. 590 (1962); also see Consolidated Rock 
Products v. Los Angeles, 57 Cal.2d 515, 370 P.2d 342 (1962), appeal dismissed 
371 U.S. 36 (1962); and Hadacheck v. Sebastian, 239 U.S. 394 (1915), both 
upholding ordinances which prohibited uses of land considered to be a 
nuisance. 
See Kusler, "Open Space Zoning: Valid Regulation or Invalid Taking,” 


57 Minnesota Law Review 1, 33 GRUP b- 
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validity of the ordinance. The importance the court places upon the 
regulatory objective; the reasonableness of the expectations of the landowner 
given the size, the location, and the character of the specific parcel; and 
the equities of the particular facts in controversy, rather than the 
application of any clearly enunciated principles, seem to determine the 
outcome of these cases. 

Most regulations addressing important public needs and showing 
sensitivity to landowner's property rights will be upheld. According to 
Daniel Mandelker, "[a] court following the Supreme Court’s lead will declare a 
land use regulation unconstitutional only in an especially harsh and 
insupportable set of circumstances. The court must be willing to discredit 
the municipality’s justification for its land use program. It must be willing 
to believe that the benefits conferred by the program do not justify the 
burdens it imposes. Finally, a landowner must have demonstrated through 
application to the municipal authority that no constitutionally permissible 
land use is allowable."2° 

Courts are more likely to invalidate land use regulations--either as a 
taking, a violation of substantive due process, or on various other grounds-- 
when enactment or enforcement of an ordinance involves procedural 
irregularities or ad hoc and post hoc planning and land regulation rather than 
even-handed implementation of an approved hazard mitigation plan. 6 However, 
if a hazard mitigation development restriction is challenged in court, local 


governments should take care to document the hazards to be avoided by the 


—_——— 


3°Mandelker, "Land Use Takings: The Compensation Issue," 8 Hastings 
Constitutional Law Quarterly 491, 504 (1981). 
Burrows v. City of Keene, 4327A.2d 15 (N-H. 1981); Mandelker, "Land Use 
Takings: The Compensation Issue," 8 Hastings Constitutional Law Quarterly 


491, 501-02 (1981). 
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regulations in order for courts to appreciate the importance of hazard 
mitigation when balancing community interests with the often more immediate 


impact an ordinance may have on an individual landowner. 


1, Types of Regulations Challenged as Takings 


Though the setback requirements promulgated under CAMA have not been 
challenged, courts without exception have upheld restrictive oceanfront 
setback ordinances which limit the use of oceanfront parcels in order to limit 
storm damages, to protect public beach processes, and to prevent damaged or 
abandoned structures from becoming public nuisances, so long as the ordinance 
does not prohibit all construction on an entire parcel. ?/ On the other hand, 
oceanfront setback ordinances which prohibit any construction on an entire 
beachfront lot have received mixed judicial response. New York, for one, has 
struck down oceanfront setback ordinances as applied to specific parcels in 
situations where the ordinance prohibits construction on an entire parcel. ?® 


Many state courts permit oceanfront setback ordinances which render 


entire parcels unbuildable when the necessity of the construction setback is 


37 For example, see Rolleston v. State, 245 Ga. 576, 266 S.E.2d 189 
(1980), which upholds a refusal to allow a beachfront property owner to 
construct bulkhead for erosion control because of nuisance effect on 
neighboring landowners, and Godson v. Town of Surfside, 150 Fla. 614, 8 So.2d 
497 (1942). In a related area, the U.S. Supreme Court recently held that the 
conveyance of a lateral easement for beach access as 4 condition of granting a 
development permit was an invalid taking, since the need for the easement was 
not related to the impact of the development or to the State's purported 
policy justification. Nollan v. California Coastal Commission, 55 U.S.L.W. 
5145 une 2a 4198 )-). 

Bune Ame Oh SENT SLA pwts 6. Nive 20001) kA SSE NIGER 2dNI5200/3ENY -S2iee 
636 (1982). See also Lemp _v. Town of Islip, 90 Misc.2d 360, 394 Nigrs. 2d. 517 
(SUD GUL. 4 hw Al he ts 
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well-documented.2? The sum of the holdings in most states, according to one 
coastal management authority, is that "courts will be willing to uphold 
regulations prohibiting location of permanent structures on hazardous 
oceanfront lots, provided there is adequate evidence showing that: 1) 
improper development of such lots can harm neighboring properties and natural 
features; 2) there are important public benefits to be met by proper 
management, such as protecting public safety in storms and reducing disaster 
relief, infrastructure repair and other public costs; and 3) practical uses of 
the property that are compatible with its natural character can be carried 
out, such as beach access, camping or recreation, "49 

Floodplain and wetland development controls have become well established 
in law, as federal and state statutes such as the NFIP have authorized and 
encouraged local governments to establish floodplain and wetland zoning. 
Court decisions now almost unanimously uphold restrictive floodplain and 
wetlands regulations. Responsible Citizens v. Asheville is, of course, a 
prime example of the judicial approval of floodplain ordinances. This 
attitude represents an evolution from early decisions which often struck down 


floodplain and wetlands ordinances ,41 


certs 


3*Decisions upholding oceanfront setbacks which prohibit construction on 
entire parcels include the following: Speigle v. Borough of Beach Haven, 46 
N.J. 479, 218 A.2d 129 (1966) cert, denied, 385 U.S. 831 (1966), 166 N.J. 
Super. 148, 281 A.2d 377 (App. Div. 1971); Inhabitants of Town of Boothbay 
Harbor v. Russell, 410 A.2d 554 (Me., 1980); McCarthy v. City of Manhattan 
Beach, 41 Cal.2d 879, 264 P2d 932 (1953), cert denied 348 U.S. 817 (1954); see 
Maloney and O'Donnell, "Drawing the Line at the Oceanfront: The Role of 
Coastal Construction Setback Lines in Regulating Development of the Coastal 
Zone," 30 University of Florida Law Review 383 (1978); Shows, "Florida's 
Coastal Setback Line--An Effort to Regulate Beachfront Development," 4 Coastal 

one Management Journal 151 (1978) 
D. Owens, Coastal Law (North Carolina Division of Coastal Management). 


41sec. Dooley v. Town Plan and Zoning Commission, 151 Conn. 304, 197 A.2d 
770 (1964); 282 A, 2d» 907e (1 O7 tae 


Bartlett v. Zonin Commission, 161 Conn. he 
Sturdy Homes, Inc. v, Township of Redford, 30 Mich. App. 53, 186 N.W.2d 43 
(1971); Morris County Land Improvement Co, vy, Township of Parsippanny-Troy 


Hills, 40 N.J. 539, 193 A.2a 232 (1963), 


be 


Courts almost always sustain large minimum lot size zones which are 
legitimately related to a valid public purpose, such as hurricane and coastal 
storm hazard reduction or environmental protection, rather than to invalid 
exclusionary objectives. 42 

Recently, several decisions have upheld regulations which prohibit land 
uses that threaten public health and safety or that have substantial 
detrimental impacts on the use and enjoyment of nearby lands or bodies of 
water.4> These decisions, which essentially involve prevention of harm to the 
public, indicate that courts often sustain certain regulations that prevent 
essentially all income producing development on a parcel. “4 Restrictive 
regulation of floodways, coastal high hazard areas, public trust lands and 
waters, and sensitive environmental systems such as wetlands--when accompanied 
by a showing that development will increase the flood hazard, impair disaster 
relief and recovery efforts, endanger nearby property in a storm, or destroy 


the ecological integrity of important natural systems--may well be sustained. 


In summary, the taking challenge to growth management actions need not be 
treated as an absolute or overwhelming limitation to effective local 
regulations implemented to reduce hurricane and coastal storm damages. The 
spectre of the taking clause may be more of a limitation to effective action 


than the clause itself. 


42cce Steel Hill Development, Inc. v. Town of Sanbornton, 469 F.2d 956 
(1972); County Commissioners of Queen Anne's County v. Miles, 246 Md. 355, 228 


A;2d+450*C1967 )e 
3See Just v. Marinette County, 56 Wis.2d 7, 201 N.W.2d 761 (1972) and 


Graham v. Estuary Properties, Inc., 399 So.2d 1374, 1380-81 (Fla. 1981). 


J. Kusler, Qur National Wetlands Heritage, supra dae 
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C, Equal Protection 


The Fourteenth Amendment of the United States Constitution provides in 
part: "nor [shall any State] deny to any person within its jurisdiction equal 
protection of the laws." The Constitution of North Carolina, like that of 
most states, also contains provisions guaranteeing equal protection of the 
law. State courts generally construe these state provisions as having the 
same force and effect as the Fourteenth Amendment's equal protection clause. 4° 

Any local government action which creates a classification raises equal 
protection questions. The doctrine requires that legislative and 
administrative classifications give similar treatment to similarly situated 
persons with respect to the purposes of a statute or ordinance. Unless 
fundamental rights such as voting or "suspect" classifications such as race 
are involved, equal protection requires only that classifications have a 
rational basis and bear a reasonable relationship to a permissible 
governmental objective, 46 

Challenges alleging equal protection violations are closely related to 
and often overlap substantive due process challenges. The judicial standard 
of review is similar. Recognizing the similarities between the two 
constitutional doctrines, the Supreme Court has called equal protection a 
"more explicit safeguard of prohibited unfairness" than due process, 4/ 

In the growth management context, equal protection requires that valid 
reasons support regulatory classifications and that property which is 


similarly situated be treated similarly. Courts generally defer to 
4°n c, Const., Art. I §19; Godschalk, Brower, McBennett, and Vestal, 


Constitutional Issues of Growth Mana ement, supra pp. 77-78. 
See Village of Belle Terre v. Boraass7416,Ui Suad-wS -(-LO74)9 


“7Bolling v, Sharpe, 347 U.S. 497, 499 (1954), 
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"wholly irrelevant to the achievement of the state's objective."48 For 
example, courts usually sustain regulations which apply only to parcels 
undeveloped at the effective date of the regulation or which apply only to 


proposed uses and not existing uses. The equal protection clause requires 


only that there be a legitimate reason for such distinctions.*? 


Equal protection does not require that all areas subject to a regulatory 
program come under regulation at once. For instance, courts permit the 


mapping and regulation of different areas or natural systems as sufficient 


data for the areas or natural systems is generated. ° 


Classification of land based upon vulnerability to hurricane and coastal 


storm damage is valid against an equal protection challenge. Land use 
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48constitutional Issues, supra at 77, quoting McGowan v. Maryland, 366 
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affirmed 274 U.S.) 325 (192/). 
J. Kusler, Regulating Sensitive Lands, supra at 159. 
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classifications have been struck down only in cases of patently unfair or 
unreasonable classification. The North Carolina Supreme Court stated in the 
Asheville floodplain case: "It is clear that an ordinance which regulates only 
the use of land in a hazardous area and does not regulate the use of property 
outside the hazardous area is a reasonable classification. Indeed, to do 
otherwise would be unreasonable." 
II1. DAMAGES 

Three recent judicial developments could provide the basis for federal 
courts awarding money damages as a remedy for invalid local growth management 
measures, in addition to the normal remedy of overturning the local ordinance. 
First, the Supreme Court has ruled that municipalities are subject to the 
federal antitrust laws. The threat of financial judgments against local 
governments and local officials led Congress to intervene with enactment of 
the Local Government Antitrust Act of 1984. This act removes the specter of 
huge damage awards against local governments but not that of invalidation on 
antitrust grounds. Second, the Supreme Court has indicated that land use 
regulations may subject localities to damages under Section 1983 of the Civil 
Rights Act of 1871. Third, the Supreme Court has finally held that money 
damages may be available as a remedy for a temporary regulatory taking. 

Recent federal court decisions indicate that land use regulations, like 
other local ordinances, promulgated as part of a conspiracy to enrich 


municipal officials or to unfairly restrain competition are not immune from 


——— 


2ltn City of Welch v. Mitchell, 95 W.Va. 377, 121 S.E. 165 (1924), for 


one, the court invalidated a floodplain ordinance which regulated development 


on one side of a stream but not the other. 
>2Responsible Citizens in Opposition to the Flood Plain Ordinance v, City 
of Asheville, 308 N.c. 235 wes 26 SU herd 204 21? 61.9235" 
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antitrust challenges. 


Absent allegations of an express anticompetitive 
conspiracy, regulations designed to reduce storm hazards should receive 
immunity from antitrust challenges. The threat of an antitrust challenge 
should not deter enactment of bona fide hazard mitigation ordinances; however, 
the appearance of conspiracy between local officials and private parties to 
unfairly restrain competition through the land use control process should be 
scrupulously avoided. Officials should avoid any decision-making procedures 
"which even hint at collusion between municipal officers and competing 
developers.">4 

In any case, the prospect of governmental or personal liability for 
damages due to an antitrust judgment has been greatly reduced following 
enactment of a recent federal statute. The Local Government Antitrust Act of 
1984, signed into law in October 1984, exempts local governments and local 
officials from antitrust damage awards and the prospect of treble damages. 
Local ordinances remain subject to suits for invalidation and to claims for 
recovery of costs and attorney fees in these suits. 

Section 1983 of the Civil Rights Act of 1871 has been used to allow 
recovery of money damages in successful challenges to local land use 
regulations based upon federal constitutional or statutory claims.°°> This 


federal statute provides, in pertinent part, that "[e]very person who, under 


color of any statute, ordinance, [or] regulation . . . subjects . . . any 


*3city of Lafayette v. Louisiana Power _and Light Company, A355 U.S" 389 
(1978); Community Communications Company, Inc, v. City of Boulder, 455 U.S. 40 


(1982); Mason City Center Association v. City of Mason City, 468 F.Supp. 737 
(N.D. Iowa 1979); Carlisle et. al., "Governmental Liability for Federal 


Statutory Torts: A Search for Precedents," 15 Urban Lawyer 817 (1983). 
Freilich, Donovan, and Ralls, "Antitrust Liability and Preemption of 
Authority: Trends and Developments in Urban, State, and Local Government Law," 
15*Urban Lawver -7054—715+¢1983)* 
42 United States Code, section 1983. 
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citizen of the United States or other person. . . to the deprivation of any 
rights, privileges, or immunities secured by the Constitution and laws, shall 
be liable to the party injured." In addition, §1988 authorizes recovery of 
attorneys’ fees in such suits. In a 1978 decision, the United States Supreme 
Court held for the first time since enactment of the statute over 100 years 
earlier that local governments were included as "persons" under the Act.?© 
The court later extended the Monell decision to hold local governments subject 
to liability in situations in which public officials were acting in good faith 
and did not realize they were acting illegally.’ While local governments 
are subject to damage claims for good faith violations of a person’ s\civir 
rights, public officials are usually immune from personal liability.°8 

Most significant for local governments, the Supreme Court, after years of 
hints and uncertainty, has definitively held that landowners may collect 
damages for the loss of economic value imposed during the time an 
unconstitutional land use regulation was in force. This theory was first 
Suggested in a 1981 dissent by Justice Brennan. 2 Since then, the Court has 
twice avoided the issue, Stating in one case that, assuming a regulatory 
taking had occurred, a damage award would not be ripe for adjudication, © and 
in another case that the taking claim was premature. ©L Finally, in a suit 


involving a takings challenge to a floodplain regulation, First English 


>6Monell v. New York City Department of Social Services, 436 U.S. 658 
L218 ds 


Owen v. City of Inde endence, 445 U.S. 622 (1980). 

28sec generally, Nahmod, "Damages and Injunctive Relief Under Section 
1983," 16 Urban Lawyer 201 (1984); R. Freilich and R. Carlisle (eds.), Section 
1983: Sword and Shield (1983) (articles compiled from The Urban Lawyer). 


San Diego Gas & Electric Co. v, San Diego, 450 U.S. 621, 636 (1981), 


Brennan, J., dissenting. 


OOM tt ancan County Regional Planning Comm'n v. Hamilton Bank, 105_S.€e 
3108 £7985). 

IMacDonald, Sommer & Frates v. County of Yolo and City of Davis, 106 
Daves 2700 (19668 
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Evangelical Lutheran Church of Glendale v, County of Los Angeles, © the Court 
held that the Constitution required compensation when regulations temporarily 
deprived a landowner of all use of his land. 

The Lutheran Church case did not reach the merits of the floodplain 
issue, thus leaving open the question of whether there had actually been a 
taking, but the majority opinion "realize(d) that even our present holding 
will undoubtedly lessen to some extent the freedom and flexibility of land-use 
planners and governing bodies of municipal corporations when enacting land-use 
regulations."©3 The extent to which land use regulation will be constrained 
in the future suggests many troubling and unanswered questions for local 
governments: how long a denial of use must be to constitute a taking; when the 
damages meter begins to run; and especially, how much economic value may be 
reduced before creating a regulatory taking. 

The decision is much too recent to be able to assess its impact, and 
opinions vary as to its effect on local governments. Justice Stevens’ dissent 
foresees a flood of litigation, with "a significant adverse impact on the 
land-use regulatory process." The prospect--no matter how unlikely--of having 
to pay money damages if a challenged land use restriction is later found 
unconstitutional might have a chilling effect on future land use regulation. 
On the other hand, it is important to remember that successful taking claims 
are quite rare, and may become rarer still if courts hesitate to strike down a 
regulation because they know a local government would have to pay dearly for a 


mistake in judgment. 


6255 Y.S.L.W. 4781, No. 85-1199, (June 9, 1987). 
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PART 2: LIABILITY 

Many analysts are becoming increasingly concerned over potential local 
government liability for coastal hazard damages , &4 Municipal liability for 
torts and antitrust violations has already created a palpable threat to local 
government insurance coverage and fiscal solvency, so the prospect of legal 
liability for hurricane damage or other coastal hazard injuries cannot be 
welcome news. Nonetheless, governments are being warned that they face a 
trend of increasing coastal hazard liability. The asserted causes for this 
trend are twofold, scientific and legal. 

Scientifically, hurricanes, coastal wind and wave processes, beach 
erosion, and other natural processes have become better understood, to the 
point that coastal hazards and their effects on the natural and built 
environments are not random factors, but can be effectively identified, 
predicted, and mitigated. Legally, local governments have become increasingly 
subject to suit as they become more involved in coastal area management while 
the traditional impediments to government tort liability are being steadily 
eroded, © As one commentator states: 

The law of local government liability for hazards is complicated and 
rapidly evolving and yet the trend across the nation is unmistakable. 


Local governments are liable for damages resulting from natural or 
technological hazards where the local government had or should have had 


—_—_— 


64xusler, Liability as a Dilemma for Local Managers, Pub. Admin. Rev., 
Special Issue 1985, p.118; Platt, Local Government Liability Regarding Coastal 


Hazards, in Preventing Coastal Flood Disasters: The Role of State and Federal 
Response, Ass’n of State Floodplain Managers (Proceedings of a Symposiun, 


Ocean City, Md., May 23-25 1983); Somerville, Government Tort Liability, 10 
Urban Lawyer 376 (1978): "Storm-Torn Coast to See Gust of Suits, * Nat"1 >=) 


3/10/80; Conference Report, Legal Issues in Emergency Management, Senior Exec. 


Port cyaCelters FEMA, August 1984. 


Huffman, Government Liability for Harm Resulting from Disaster 
Mitigation: A Comparative Study, Government Liability Project, Lewis & Clark 


Law School (1985) at i. 
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knowledge of the potential hazards and participated in some sap NaN sige 
quite passively) in an action which resulted in hazard losses. 
Nonetheless, the situations in which governments can find themselves 
legally liable for coastal hazard damage are many and varied. The conceptual 
danger is unmistakable, and commentators unanimously warn that the floodgates 


of litigation are about to open. ©/ 


I. Threshold Obstacles 


Though legal trends may have opened the floodgates, the resulting storm 
of litigation has struck local governments with all the force of Hurricane 
Gloria. Liability suits simply have not been a common characteristic of the 
post-disaster aftermath, possibly because of the legal hurdles a potential 
plaintiff must surmount before even presenting his case. There are three sets 
of factors which may help explain the relative infrequency of hazard damage 
suits against local governments, one rooted in social attitudes, one in the 
lingering legal immunities of government, and one in the legal disabilities of 
particular potential plaintiffs. 

A, Act of God 

From one perspective, the notion that a lawsuit against the local 
government should be the response to lives and property lost to natural 
hazards seems bizarre and peevish. Though acts of the Deity are often invoked 
to mask human failings, it is indisputable that no damage and no loss would 
occur without the destructive cooperation of nature. Consequently, many 

66xusler, supra at 120. See also Hildreth, Legal Aspects of Coastal 
Hazards Management, in Edge (ed.), Coastal Zone ‘80, Vol. II, Proceedings of 
Second Symposium on Coastal & Ocean Mgmt., Am. Soc. of Civil Engineers (1980), 
acer3 70. 


"Storm-Torn Coast," supra; Platt, supra at 119-120; Hunter, "The 
Liability of State and Local Government for Emergency Management," in Legal 


Issues in Emergency Management, supra at 18-20. 
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coastal residents and landowners tend to bear a stoic, fatalistic attitude, 
that coastal hazards are an inevitable part of life, and the damage that 
results is not anyone’s fault. 

Moreover, in the aftermath of a coastal disaster, reconstruction and 
rebuilding, rather than recrimination, are likely to be uppermost in many 
residents’ minds. Coastal residents and property owners may feel the need to 
put the past behind them and unite to get on with the job of putting their 
lives and homes back together, especially since help is likely to be 
forthcoming after the storm. In most cases, either federal flood insurance or 
disaster assistance will be available, so that litigation is unnecessary as a 
source of immediate compensation for property losses. Residents who consider 
themselves lucky to escape a storm with their lives, or without more extensive 
property damage, may be more than happy to accept insurance proceeds and 
emergency loans without a thought of suing local government, ©8 

The extent to which attitudes of fatalism and community solidarity 
actually inhibit hazardous damage litigation is an empirical question, and 
there are some indications that friendly attitudes toward local government 
either fade away in time or are changing entirely, at least in California. 
With such a litigious population, plaintiff-oriented courts, and a plethora of 
dangerous natural hazards, local governments as well as builders, lenders, 
developers, and insurers--and almost anyone having anything to do with the 
coastal development process--have been mentioned as possible defendants in 


California coastal hazard damage litigation. ©9 


68endell, Legal Aspects of Flood Warning and Evacuation in Baker (ed.), 


Hurricanes & Coastal Storms Papers Presented at a National Conference, 
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In addition, the notion that a hurricane is an Act of God has independent 
legal significance as well. According to some legal theories, exceptional 
natural hazards of sufficient magnitude are a form of force majeure, absolving 
governments and other potential defendants from liability since nothing human 
effort did or did not do could have avoided the damage. /° 

B, Sovereign Immunity 

Even in plaintiff-oriented courts like California's, suing local 
government is not as simple as suing a private party, thanks to the 
monarchical anachronism of sovereign immunity. In its barest form, sovereign 
immunity means that the state (including its municipal subsidiaries), as an 
independent sovereign, cannot be sued in its own courts without its consent. 
As a practical matter, sovereign or, more accurately, governmental immunity 
has been severely eroded in most states by statute or judicial decision. 

An early distinction arose between immune governmental activities--those 
inherently governmental functions such as legislation and adjudication which 
only governments could perform--and non- immune proprietary functions--those 
like transit and utility services which private firms or persons could do. 

The governmental/proprietary distinction understandably began to break down as 
state and local governments assumed more diverse functions. An alternate 


distinction developed between discretionary and ministerial functions, in 


10this theory was used by a Louisiana appellate court to overturn the 
trial court's finding of local government liability for flood damage in Gabler 
v. Regent Development Co., 470 So.2d 149 (La. App. 1985). The North Carolina 
Supreme Court also adopted this view in Midgett v. N.C. State Highway Commn., 
260 N.C. 241 (1963), which held that an inverse condemnation plaintiff must 
show that a flood damage was a foreseeable result of highway construction and 
not an Act of God. A later case, Lea Company v. N.C. Board of Transportation 
308 N.C. 603 (1983), overruled Midgett on this point, adopting the Black’s Law 
Dictionary definition of Act of God as an event occurring wholly without human 
agency. According to the Lea Company court, foreseeability of the damage was 
the important factor, not the relative contributions of man and nature. 


204 


which the government is liable for injuries caused in routine, technical, or 
executory activities, but is immune from liability for losses resulting from 
policy or legislative functions involving elements of judgment, choice, or 
discretion on the part of public officials who are accountable to the voters 
and not to the courts. /1 

Whatever the formulation of sovereign immunity, the scope of immune 
activities has been steadily shrinking. "It is pretty standard throughout all 
fifty of the United States that every state court that has looked at it has 
said that governmental immunity is anachronistic."/2 In North Carolina, the 
state government has legislatively waived its immunity through the procedures 
of the Tort Claims Act, which makes the state and its agencies liable for 
torts to the same extent as a private party. /? Local governments, unless 
acting as agents under the control of the state--which courts might consider 
to be the case when exercising CAMA permitting authority--are not subject to 
the Tort Claims Act but are protected by the governmental/proprietary 
distinction. /4 Counties and cities are not liable for negligent torts 
committed in the performance of a governmental function, unless they choose to 
waive this immunity by purchasing liability insurance, in which case 


localities are liable up to the amount of their coverage. /° 


‘schwartz, Legal References on Farthquake Hazards and Local Government 
Liability, Ass'n of Bay Area Govts. (1978) at I-19; Platt supra eae 303-4; 
Hunter, supra. 


72Richman, "State/Local Cases in Tort Claims," in Legal Issues in 
Emergency Management, supra at 7. 
N.C.G.S. §143-291 et seq. 
/4cuthrie v. N.C, State Parks Auth,, 307 N.c. 522 (1983); Koontz. 1Gtay 
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Wake Forest L. Rev. 43 (1982). 
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The distinction between which local government activities are 
governmental and which are proprietary is by no means clear. At one extreme, 
the government as a landowner or constructor of public works can clearly be 
held liable for dangerous conditions or negligent behavior since its position 
here is most closely analogous to a that of a private party. On the other 
hand, local governments have a legal monopoly on land planning and development 
regulation and often have an effective monopoly of access to studies and data 
about local coastal processes and hazard conditions./® If government actions 
in regulating coastal development can be analogized to pure legislative 
policy-making, then immunity is likely. But even in regulatory areas, 
governments could find themselves owing a legal duty to their citizens and 
residents, the breach of which can make them liable in tort. 

Although it is generally considered a matter of immune policy whether or 
not to adopt flood control measures--and governments are not liable for having 
none at all--once a government does embark on flood control it must do so with 
all reasonable care and is liable for negligent implementation. 7/ The 
government is responsible for implementing whatever coastal development 
policies it decides to adopt in a manner which does not risk unreasonable 
harm, and here there is a direct analogy to private tort liability. Under 
§323 of the Restatement of Torts, a person who voluntarily undertakes to 
provide a duty or service can be held liable for negligently performing that 
task. /8 Negligence in policy implementation will depend on case-by-case 


judicial interpretation, but it has been interpreted to include a faulty 


7€Richman, "State/Local Cases in Tort Claims," in Legal Issues in 
Emergency Management, supra. 
Shoaf & Aklufi, A Summary of the Rules of Liability in Water Damage 


Cases, November, 1980 Cal. State Bar J., at 459-461; Platt, supra at 304-5; 


shea supra at 120. 
Restatement of Torts 2d, §323; Shoaf & Aklufi, supra; Hunter, supra. 
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warning of expected flood levels, /? failure to clean out a catchbasin, 89 and 
failure to safely accommodate foreseeable storm runoff, 81 North Carolina 


cases indicate that localities can be liable for negligent operation of sewer 
or drainage systems . 82 

Cc. Contributory Negligence 

It is hard to imagine that a person who loses life and property ina 
coastal hazard is always completely without fault while the local government 
is made to bear the cost. Even the most stubborn coastal resident or 
developer knows that hurricanes, storms, and wave action batter coastlines and 
have often destroyed lives and property. If people want to take the risk of 
building on the coast, then why should they not bear their own losses 
entirely?®? The intuitive appeal of this argument is reflected in the 
affirmative legal defenses of contributory negligence and its cousin, 
assumption of risk. The negligence of a plaintiff which is a proximate 
contributing cause of his injuries (not necessarily the major cause) is a 
complete bar to recovery in North Carolina and a partial bar in most states, 84 

Contributory negligence is undoubtedly a major reasons why there are not 


more coastal damage suits against local governments. The developer who plans 
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(1977); Accurate Die Castingauco,-v, City of Cleveland, 2 Ohio App.2d 386, 442 
elds 459 (1981). 
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a coastal complex, the contractor who builds it, the bank who finances it, and 
the owner who purchases it are all likely to be aware of the general hazards 
of coastal development, and may even be aware of site-specific dangers if this 
information is available. Thus, in many or even most cases, where negligence 
or fault has contributed to losses from coastal hazards, the fault belongs to 
the injured parties themselves. 

If contributory or comparative negligence winnows out builders, 
developers, and owners of coastal properties, who is left as a potential 
plaintiff to sue local government? One possibility is the adjacent landowner 
or resident who suffers injury from beach erosion, wave action, or other 
gradual, coastal processes as a result of development activity sanctioned or 
undertaken by the local government. Another likely possibility is a second 
buyer, renter, or guest, or a successor in title to the original developer or 
owner who takes possession with little or no knowledge of the vulnerability of 
the property to catastrophic or gradual coastal hazards. One commentator 
states that the recipient of a development permit would be barred by 
contributory negligence from bringing suit against the issuing government, but 
his successor in title could maintain an action. 8° 

However, for the conduct of private parties to be considered 
contributorily negligent, they must act unreasonably in the face of some 
actual or constructive knowledge of the coastal hazard risks. Individual 
landowners and even developers are not accustomed to taking all the risks of a 
site upon themselves, but are used to relying on arguably proprietary 
government functions such as hurricane warnings and weather forecasts, flood 


hazard maps, and structural hazard mitigation programs to help protect them 


8 oplatt, supra at 307. 
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from coastal dangers. Consequently, local governments may want to require 
developers and buyers to sign disclaimers of government liability. "Such 
disclaimers can help reduce potential liability suits by successors in title 
to the permittee although disclaimers are no panacea, particularly where 
negligence is involved." 4 more effective strategy would be to require the 
investigation and disclosure of hazards to investors, borrowers, purchasers, 
and residents of potential coastal hazards at particular sites, to put 


potential plaintiffs on notice of the risks they are encountering. 87 


II. Theories of Liability 


If potential storm-damaged plaintiffs could surmount the obstacles of the 
Act of God notion, sovereign immunity, and contributory negligence, how would 
they formulate their legal claims? The legal theories which have been and 
might be applied to coastal hazard liability suits can be divided into two 
broad classifications: liability without fault, predominantly inverse 
condemnation; and negligence, or fault-based liability. These doctrines tend 
to overlap when applied to actual fact situations, and their coastal 
incarnations are often speculative extrapolations from inland contexts. There 
are very few cases in which local governments have been sued for coastal 
hazard damages, and the similar cases which do exist tend to involve periodic 
riverine flooding and drainage systems , 88 These precedents, however, lack 
only imaginative litigants and jurists to apply them to the coastal 


environment. 
ee eS a 
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A, Liability without Fault: Inverse Condemnation 


As its name suggests, inverse condemnation is a cause of action for a 
property owner whose property rights have been impaired or destroyed--"taken" 
or condemned--by government without paying for it first as provided for in 
state and federal constitutions’ just compensation clauses .®? Since inverse 
condemnation is a constitutional cause of action and necessarily involves 
deliberate, discretionary government policy, sovereign immunity is generally 
not applicable. The Fifth Amendment and the "law of the land" clause are 
basic limits on the power of government, since government can only regulate 
and not take private property under the police power. Whether a land use or 
development management regulation amounts to a compensable taking or is a 
valid, noncompensable exercise of the police power is a question that defies 
easy categorization and provides perennial fodder fortlitigation: 
Consequently, local governments, especially those in areas like the coast 
which have tried to limit or manage development, are very familiar with 
inverse condemnation as a means to challenge development management as a 
regulatory taking. 

Inverse condemnation liability can arise when government promotes or 
facilitates development which later causes permanent, physical injury to 
private property. Most inverse condemnation cases are inland, involving 
either physical appropriation of property or the diversion of floodwater onto 
it by government public works, usually road or highway construction. However, 
North Carolina boasts one of the few reported cases where government was sued 
for actual coastal hazard damage, Midgett v. N.C. State Highway Commn., 260 
NG. 247961963 Midgett 1), which established the contours of North 


Carolina's inverse liability doctrine. 


89n | Mandelker, Land Use Law §8.19 (1982). 
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Midgett originated in the Ash Wednesday Storm of March 1962. The 
plaintiff, a Nags Head landowner, claimed that the State’s construction of an 
elevated roadway on the soundward side of his property formed a dam which kept 
storm overwash from draining away, thus taking his property by creating a 
permanent, intermittent floodway. The State’s demurrer was sustained at 
trial, but the Supreme Court held that the plaintiff had stated a cause of 
action in inverse condemnation. According to Midgett I, the plaintiff could 
recover damages for a taking if he could show that the flooding was reasonably 
foreseeable and directly resulted from a permanent structure built by the 
government. The right of natural water overflow was a property right, which, 
if interfered with as alleged, would amount to a taking as a permanent 
nuisance. 

Unfortunately for Mr. Midgett, upon retrial he was nonsuited and appealed 
again to the State Supreme Court. The court found, in Midgett v. N.C. State 
Highway Comm'n,, 265 N.C. 373 (1965) (Midgett II), that the plaintiff had made 
a prima facie case that the storm overwash and the subsequent damages were 
foreseeable and not an Act of God, but had not shown that the construction of 
the highway had actually caused substantial, permanent damage to his property. 
It turns out that drainage culverts under the highway had been blocked with 
debris at the time of the storm, and the Court suggested that, unless the 
drainage system was inherently insufficient as constructed, the plaintiff had 
suffered no taking but a "mere injury" through the negligent omission of state 
employees in not cleaning out the culverts, for which the State was not then 
liable under the Tort Claims Act. 

A more recent case has refined and updated the inverse condemnation 
doctrine, though in an inland flooding context. In Lea Co. v. N.C. Board of 


Transportation, 308 N.C. 603 (1983), the plaintiff owned an apartment complex 
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near an interstate interchange which packed up floodwaters and damaged the 
property. In affirming the plaintiff's condemnation judgment, the Court 
reinforced Midgett I's holding that an easement for periodic flooding can be a 
taking, and found that the plaintiff had demonstrated that the flood damage-- 
up to the 100-year flood level--was a direct and foreseeable result of the 
road construction. 

As the cases demonstrate, there are two key elements in a North Carolina 
inverse condemnation suit: foreseeability and causation. A hypothetical 
coastal plaintiff must be able to show that hazard damage to his property was 
the reasonably foreseeable result of government activity. Given the 
sophistication of hurricane forecasting, hazard mapping, and coastal 
hydrography, not to mention empirical experience with storm-wrought 
devastation, it should not be too difficult to demonstrate that most if not 
all of the damage resulting from coastal hazards is reasonably foreseeable by 


a local government. In fact, the Lea Company court determined that the 
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widespread use and recognition of the 100-year flood concept rendered the 100- 
year flood level foreseeable as a matter of law, so that a government 
defendant would be deemed to understand the dangers of a 100-year flood, even 
if it had no actual knowledge. By contrast, the decision also held as a 
matter of law that flooding above the 100-year level was too remote and 
speculative to be foreseeable. 

Proving causation presents the potential plaintiff with a harder nut to 
crack. In the context of a hurricane or other coastal hazard, it is not easy 
to segregate damage caused by government projects from the overall havoc of 
the storm. The showing of proximate cause will always present a difficult set 
of obstacles for a plaintiff damaged by a natural hazard, especially where the 
hazard was widespread and affected many people, while the damage was randomly 
concentrated on a few specific people and properties. Nonetheless, 
governments cannot be liable for any proportion of damages beyond that which 
they have been proven to cause.?9 In the Lea Company case, the trial court 
found that flood damage resulting from waters up to the 26-year flood level 
would have occurred anyway, while the inadequate highway culvert was 
responsible for causing flood damage from the 26-year to the 100-year flood 
levels. 

Inverse condemnation suits could become more of a threat to coastal 
governments if California inverse condemnation doctrines were more widely 
applied. Ina line of cases beginning with Albers v, County of Los Angeles, 
62 Gal .2d"250" "a2ecals Rptr. 89 (1962), the California courts abandoned the 
foreseeability element and held local governments liable for property damages 


which happened to result from a conjunction of natural hazards and public 


— 
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works, in a standard approaching strict liability. For instance, local 
governments have been held liable in inverse condemnation for such acts as 
approving subdivision plans in Sheffet v. Los Angeles County, 84 Cal. Rptr. 
11, 3 Cal. App.3d 720 (1970), and Blau v. City of Los Angeles, 32 Cal. App.3d 
77, 107 Cal. Rptr. 727 (1973), where the street pattern in Sheffet resulted in 
the flooding of the plaintiff's land and in Blau was said to have caused a 
landslide. The local government can be liable for increased risk resulting in 
eventual property damage even if the risk was unforeseeable and the government 
used all reasonable care, because "The traditional tort concepts of 
foreseeability and fault have been eliminated from inverse condemnation 
actions."?! 
According to the California doctrine, a local government engaged in 
construction, infrastructure improvements, or any form of physical development 
takes a "calculated risk" that no damage to private property will result. If 
damage does result, and if the government action is a proximate cause, the 
government is liable. Though the factual backgrounds of several inverse 
condemnation cases resemble negligence, courts have considered property damage 
to result from the normal operation of public improvements rather than 
negligent maintenance or repair in order to enable recovery by injured 
property owners. 2? 


To apply the California doctrine to coastal hazards, if the government 


approved a subdivision, as in Sheffet and Blau, where the plan involved dune 


leveling, canal construction, or other alterations increasing the chances of 


overwash and storm surge damage in the event of a hurricane, the government 


9lyee v, City of Sausalito, 141 Cal. App.3d 917,921 (1983). 


2For a discussion, see Blatt, The Shadow Before the Storm, supra, pp. 
21-28 and cases cited therein. 
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would assume the calculated risk that a storm large enough to cause 
substantial damage will not strike. If the hurricane does in fact strike and 
the development configuration can be shown to have been a proximate cause of 
damage to other property, the government would be liable. The developer and 
builder of the subdivision, by contrast, as private parties could only be 
liable for negligent damage to other property (unless nuisance or trespass 
were somehow applicable). 

If the inverse condemnation theory is taken to its logical coastal 
conclusion, any Tocni@ecvermnent which approved, permitted, contracted for, 
constructed, or was in any other way involved in coastal development which can 
be shown to have contributed to natural hazard damage would be forced to 
compensate the injured landowner. Even in North Carolina, any coastal public 
works or infrastructure which have the potential for increasing the 
foreseeable risk of natural hazard damage (to the extent of being a legal 
proximate cause) could be the basis for liability in inverse condemnation. 
For instance, a municipal seawall or groin which erodes an adjacent 
landowner’s beach would create an inverse condemnation claim for the value of 
the lost beach, even though the construction of the seawall was entirely 
reasonable and worth far more to the public as a whole than the value of the 
landowner's private cost. 23 However, the North Carolina courts seem far less 
hospitable than their California brethren to natural hazard inverse 
condemnation claims, and are likely to require strong showings of both the 
foreseeability of the damage and its proximate causation by the government 


improvement. 
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where the town’s construction of a berm might have given rise to a 
suit in inverse condemnation had the plaintiff actually held title to the 
disputed property. 
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The two other forms of liability without fault, trespass and nuisance, 
also involve only damage to property. Trespass is the actual physical 
invasion of another's property, while nuisance is the unreasonable 
interference with the use and enjoyment of another's property. ?* The North 
Carolina courts have indicated that neither of these common-law causes of 
action are available against local governments; where property damage such as 
creating a floodway easement would be trespass as against a private party, an 


action against a government defendant must sound in inverse condemnation. ?° 


B. Negligence 

Since inverse condemnation for natural hazard damage may not be very 
significant outside California, most analysts of local government liability 
for coastal hazard damage have focused their attention on negligent torts. 7° 
Aside from the essential element of fault, coastal hazard liability in the 
negligent tort framework has two features which set it apart from inverse 
condemnation and other aspects of liability without fault. First, sovereign 
immunity, to the extent it has survived Tort Claims Acts and the 
governmental/proprietary distinction, is still applied extensively, and almost 
exclusively, to tort claims. Secondly, tort liability is not restricted to 
damage to property. Local governments could conceivably find themselves 


liable for causing personal injury and even death, for even with the best 


prediction, evacuation, and mitigation plans, the possibility of hazard- 


94>rosser, supra §§13, 86-91. 
city of Kings Mtn. v. Goforth, supra; Lea COmeVvEn NEG ee poard-or 


Transportation, supra; Ward v. City of Charlotte, 48 N.C. App 463 (1980). 
"Negligence--Are You Guilty," 12/23 the Flood Report, Vol. 1, No. 5, 


p.l; Kusler, supra; Platt, supra; Conference Report, Legal Issues in Emergency 
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related fatalities is real. 

i. Elements of Negligence Liability 

At the basic conceptual level, the tort of negligence has three elements: 
a legal duty or standard of care owed by the defendant to the plaintiff, the 
defendant's breach of this duty, and the breach proximately causing damage to 
the plaintiff.?7 

Insofar as they are not immune, local governments, like other legal 
persons, owe a duty of reasonable care under the circumstances. But to whom 
the duty is owed and how far it extends are critical limitations. The concept 
of foreseeability is applied to keep everybody from being liable to everyone 
for everything, and it could be used to restrict government liability for 
coastal hazard damage. "There is no negligence in the air, so to speak," said 
Justice Cardozo in the famous Palsgraf case, meaning that the duty of care and 
thus liability could only extend to persons and things that would be 
foreseeably injured by the defendant's conduct. 78 A local government owes no 
duty to protect its citizens against a completely overwhelming and 
unpredictable coastal hazard--one which would constitute an Act of God in the 
traditional Midgett I sense--but, as this Guidebook demonstrates, most coastal 
hazards can be anticipated and planned for. 

This raises the question of when a duty of care is imposed by the law of 
negligence. Two exceptions have largely swallowed the traditional rule that 
there could be no liability if a government undertook no action. First, the 
theory of the Restatement of Torts §323 and its specific application in 


riparian law (once a government has undertaken a flood control project, it 
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must exercise due care) may establish a duty on the basis of the government's 
conduct in operating flood control and other public works projects. 

Secondly, local government may be under a mandatory statutory duty to 
implement hazard mitigation, which automatically negates the governmental 
discretion aspect of sovereign immunity and may render a local government 


99 ‘The origin of such a duty 


subject to the standard of reasonable care. 
might be found, for example, in CAMA’s requirement that local plans and 
permits conform to state guidelines, 19° in state laws requiring the 
development of a building inspection program, 191 or even in the land use 
regulation conditions attached to participation in the National Flood 
Insurance Program, 192 State-mandated coastal programs can help bolster local 
land-use restrictions against takings challenges , 193 but if state standards 
and guidelines are not followed, the local government’s neglect could be 
actionable as a proximate cause of increased exposure to coastal hazards. 104 
Though private parties probably cannot directly force local governments to 
comply with CAMA, noncompliance with statutes and regulations can at least be 
evidence of negligence or unreasonable conduct if lives and property are 
damaged as a result. 

For a person injured by a coastal hazard to recover from a local 


government, he must prove not only that the government owed him a duty, but 


that the duty was breached, causing him injury. The breach of a duty of due 


99 cchwartz, supra at 18; Hunter, supra; Kusler, supra at 120. 
00n C.G.S. §113A-108. 
Oly ¢.G.S. §§160A-411 et seq. ;153A-350 et seq. 

The extent to which the NFIP regulations create a binding legal 
obligation, either in tort or contract, was at issue in the U.S. v. Parish of 
St. Bernard case, 756 F.2d 1116 (1985). 
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care, or fault, requires that the government defendant do something wrong, and 
unreasonably wrong as measured by the appropriate standard of conduct (usually 
the "reasonable man" standard, or what a reasonable person would do under the 

circumstances in question). 

What standards would courts use to assess a local government’s reasonable 
conduct in coastal management or in implementing a statutory duty to mitigate 
coastal hazards? If they analogize from what a reasonable government would do 
under the circumstances, the courts might look at such factors as CAMA 
guidelines, NFIP regulations, practices in other coastal communities, and the 
defendant jurisdiction's own plans and regulations, to give content to the 
reasonableness standard. Consequently, governments may need to think twice 
before consigning consultants’ reports, development guidelines, and the like 
to the usual round file, for such documents (in addition to placing the 
government on notice of the extent of potential hazards and of possible 
mitigation measures) could be tied into a noose of reasonable care from which 
to hang the negligent government in a lawsuit. 

Consequently, local government negligence liability for damages hinges to 
a great extent on how much leeway (beyond sovereign immunity) courts will 
allow for policy judgments on coastal development, and to what extent coastal 
development management is a technical function to be measured by applying 
objective standards of reasonableness given by statute or regulation. This 
question manifestly overlaps with the governmental/proprietary dichotomy of 
sovereign immunity and cannot be answered in the abstract. The binding legal 
standard of care to which coastal Bovernments can be held will have to await 
developments in future coastal liability litigation. 

In addition to proving unreasonable conduct, which the inverse 


condemnation plaintiff need not do, the negligence plaintiff must bear the 


Zu9 


same burden of showing causation. The injured party must show that the 
government’s negligent conduct--for example, not warning of the extent of a 
storm hazard or allowing overbuilding in a sensitive area--was the proximate 
cause of his injuries. For instance, a plaintiff would have to show not only 
that his property would not have been damaged if the government had enforced 
setback and elevation requirements on the developer, or that he would have 
been able to leave the danger zone in time if the government had not permitted 
development which overloaded the capacity of evacuation routes, but that 
government negligence substantially contributed to his injuries. 

A government defendant, on the other hand, would probably respond that 
there was no proximate or logical causation; that even if it was negligent, 
the plaintiff would have suffered damage anyway. Jefferson Parish, Louisiana, 
has succeeded with this very argument, convincing an appellate court that any 
negligence it or the developer may have committed was causally overwhelmed by 
unusually severe flooding in an Act of Goa, 19> 

It may be possible to better understand the interactions between the 
elements of a negligent tort and potential coastal factual situations by 
examining three likely hypothetical contexts for local government hazard 
damage liability: a negligent failure to warn, negligence involving public 
infrastructure or development projects (including negligent construction and 
maintenance), and negligent permitting or approval of a private coastal 


development which increases exposure to natural hazards. 


2. Negligent Failure to Warn 


105cabler_v. Regent Development Corp, et alma 0ssor2dr149. CLaleApp, 
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A negligent failure to warn of the existence or extent of natural dangers 
is probably the most likely situation for coastal government liability, and 
can be further divided into two Stages--failure to warn the general public of 
a specific imminent hazard (such as an approaching hurricane), and failure to 
warn specific parties of the general risk of natural hazards in a particular 
location, 

In the first sense, many governments have already assumed a duty of 
providing hurricane warnings and flood evacuation plans and programs. In 
implementing this duty, they must exercise reasonable care, while considering 
that weather and hazard forecasting are still an inexact science , 106 The 
problem of to whom the duty is owed raises the question of the foreseeability 
of the injuries resulting from a failure to warn. Plaintiffs would generally 
have to prove that they specifically relied on the government’s warning or 
lack thereof, and that the government knew of their reliance. 

It may seem difficult to make such a proof in practice, but it has been 
done. The lead case in the area of failure to warn of an imminent hazard is 
probably the oft-criticized Connelly v. State 107 In Connelly, the plaintiff, 
a marina owner on the Sacramento River, phoned the State Department of Water 
Resources for information on expected flood levels, indicating that he would 
secure his boats so as to be safe at that water level. The Department gave 
the owner incorrect information, the higher-than-expected floodwaters damaged 
his property, and he brought suit alleging negligence. The California 
Appellate court overruled the trial court’s sustaining of the the State’s 
demurrer and held, over a vigorous dissent, that the general public duty rule 


did not bar Connelly’s claim since he specifically relied on a government 
re 
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warning. Moreover, neither did governmental immunity bar his claim, since, 
once the State had undertaken the policy decision to furnish flood warnings, 
the negligent administration of the program was actionable under ordinary 
negligence principles. Though Connelly was allowed to proceed with his 
negligence claim, he lost on retrial, and the case is sometimes considered an 
anomalous aberration, 198 

However, another Western state court found a similar cause of action to 
exist in Brown v. McPherson's, Inc., 86 Wash.2d 293, 545 P.2d 13 (1.97 5) Battin 
that case, the plaintiffs sued a developer and real estate broker as well as 
state officials, claiming that the state officials had negligently withheld 
information that the development was in a high-risk avalanche area, causing 
the broker and dealer to believe that there was no danger, and separately 
inducing a concerned outside avalanche expert to assume that the state would 
deliver a warning. The trial court dismissed the claim against the state, but 
the Washington Supreme Court reversed the dismissal in a 5-4 decision, holding 
that the state could be sued for negligence, including inducing reliance by 
the avalanche expert on the state’s assurances, once the dutys toy giveza 
warning was undertaken, 199 

More recently, a federal district court has held the National 
Oceanographic and Atmospheric Administration liable for the deaths of 
fishermen who had ventured out into a storm in reliance on a faulty weather 


forecast. 11° 


In a suit brought under the federal Suits in Admiralty Act (as 
opposed to a state wrongful death statute), the court found that NOAA had 


undertaken a duty under Restatement §323 to provide weather forecasts and had 


108 see Schwartz, supra at 24-5. 
For a discussion see Schwartz, supra at 24-5. 
Oprown v, U.S., 599 F.Supp 877 (1984). 
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negligently breached this duty by failing to repair a data-transmitting buoy, 
thus proximately causing the mariners’ deaths. 

The controversial nature of these few warning cases indicates a judicial 
reluctance to impose liability for an inherently inexact state of knowledge, 
but it also reflects an extreme reluctance to burden emergency management 
activities with the specter of legal liability--a policy argument which will 
carry even more weight if more governments begin to be held liable in 
increasing numbers.t141 But from a local government perspective, liability for 
weather forecasts and predictions of imminent hazards conditions is not a real 
problem since those aspects of emergency management are commonly dealt with at 
the state or federal levels of government, as in the three cases above. 

However, the existence of Connelly, Brown v. McPherson's, and Brown v. 
U.S. portends the possibility of tort liability for more focused local 
emergency Management activities such as the evacuation of hazardous areas. 

The most likely such situation is the negligent conduct or implementation of 
an evacuation plan, where personal injury and wrongful death could arise and 
ordinary negligence principles and familiar standards of care could be 
applied, 112 Such situations could include the police and fire departments 
forgetting to check to see that no one remained in certain isolated houses, 
misdirecting traffic to underwater roads, or failing to barricade dangerous 
areas. 

The familiar and tractable negligence applications in the context of 
conducting evacuations opens up a larger area of potential liability. Just as 


evacuation conduct and procedures are to a large extent subject to standard 
ee ee 
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operating procedures and ascertainable standards of care, overall coastal area 
hazard prediction and planning has reached a level of sophistication which may 
allow negligent tort liability to be imposed for such things as overloading 
the evacuation capacity of coastal areas through overdevelopment. Carrying 
capacity studies and similar analyses have frequently been used to calculate 
the maximum population densities and levels of development which will allow a 
population to be safely evacuated in the event of a hurricane, given a normal 
warning time.413 In some places such as the Nags Head area, the population of 
a barrier island or other isolated coastal area may already strain or exceed 
the estimated evacuation capacity. 114 If a local government, relying on 
inadequate evacuation plans and ignoring carrying capacity constraints, allows 
increased population through overdevelopment, it may actually be taking an 
unreasonable risk with the residents’ lives. 

An equally significant possibility is liability for failure to disclose 
the general dangers of coastal hazards at a specific site. Just as the 
implied warranty of habitability and other doctrines protecting buyers have 
replaced caveat emptor, /}> local governments may also have a duty to disclose 
the range of potential coastal hazards to developers and residents at a 
particular location. A necessary precondition to claiming contributory 
negligence and assumption of risk is to make builders and owners aware of the 
hazard risks. If potential plaintiffs are not made aware, they can claim that 


the governments negligently failed to disclose significant risks, thus 


1139¢6 the evacuation capacity studies discussed in Chapter 4. See also 
Dept. of City & Regional Planning, Currituck County Outer Banks Carrying 


Capacity Study (1983), and A Carrying Capacity Study of Hatteras Island 
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inducing them to build in a vulnerable location which they otherwise might 
have avoided, consequently causing them injury. 

Local governments can no longer claim that it is none of their business 
if a developer wants to take the risk of encountering coastal hazards because 
the developer may not understand the risk as well as the government does, 116 
At a minimum, local governments seem to owe a duty of disclosure, arising from 
their greater access to knowledge about coastal hazards and mitigation 
measures. This type of negligent failure to disclose a known risk has arisen 
in California inverse condemnation cases? and can be analogized to the Brown 
v._McPherson's case, where the government knew about the potential avalanche 
danger. 

The duty of disclosure can be easily met at little cost to the local 
government by recognizing high-risk zones in official land records!18 oy by 
requiring developers or permit applicants themselves to investigate site- 


specific hazards,119 
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they sued in inverse condemnation. The federal district court rejected the 
takings claim, Stating, "To the extent plaintiffs’ losses result from any 
inherent geologic defects in their properties, the ancient rule of caveat 
emptor must apply. And to the extent their losses result from the regulatory 
activities of the Board based on the geologic findings of the [consultant's] 
report, they constitute the unequal burden which citizens are frequently 


negligence. 


3. Negligence in Public Works 

The second likely context of coastal hazard negligence liability is the 
construction, maintenance, and inspection of public works or facilities. 
Holding local governments liable for improperly constructing or maintaining 
jetties, seawalls, beach nourishment, and dredging channels is a natural 
coastal counterpoint to the inland flood control jurisprudence which holds 
governments liable for negligent flood control projects. 2° 

It is important to remember that the standard of conduct to be applied to 
local government infrastructure may be judicially supplied by reference to 
NFIP flood zone construction standards, state coastal statutes and regulation, 
the practices of other coastal communities, and a local government’s own 
coastal management and development plans. The neglect of such standards was 


an important allegation in Gabler v. Regent Development Co., 470 So.2d 149 


(La. App. 1985), and in St, Bernard Parish. In Gabler, the trial court 


overcame all the obstacles of contributory negligence, sovereign immunity, and 
uncertain causality to find Jefferson Parish and the developer liable in tort 
for hurricane-related flood damage to private property. However, the 
Louisiana Appellate Court overturned the verdict, finding that the flooding 


was an overwhelming Act of God. Consequently, the negligence of the developer 


120c¢¢, e.g., LeavCoy ve NG Board of Transportation, 308 N.C. 603 
(1983); Ward v. City of Charlotte, 48 N.C. App. 463 (1980); Mitchell v, City 
Siete roint, 21 IN.C. App: 71 (1976). California's landmark case, Hayashi v. 
Alameda County Flood Control District, 167 Cal. App.2d 58a, moc 4e rb. 20,1046 
(1959), involved a landowner adjacent to a levee who warned the flood control 
district that the levee had been breached. But the district did nothing, and 
the plaintiff's property was damaged in the subsequent flood. The court held 
that the defendant could be held liable under the tort claims statute, not 
inverse condemnation, since the negligent maintenance and disrepair of the 
levee breached a duty to maintain flood control facilities. It was the 
negligent breach of an assumed duty, not the deliberate planning of public 
works, which caused the damage. 
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could not be a proximate cause of the plaintiffs’ injuries, and the Parish was 
found to be not negligent at all. According to the appeals court, the parish 
government had made good-faith efforts to improve its drainage systems within 
the constraints of funding and COE regulations. 21 Moreover, even had the 
Parish fully adopted the consultant's recommendations which furnished part of 
the trial court’s determination of a standard of reasonable care, it would not 
have made any difference with such a devastating storm.122 the Louisiana 
Supreme Court refused to grant a writ of certiorari, over three dissents, 123 

But the same Parish of Jefferson is not yet off the hook, for it is also 
a defendant in the $130 million FEMA subrogation suit of St. Bernard Parish. 
Part of the government's case is based on the NFIP insurance contract between 
FEMA and the Parishes, but much of it is also based on ordinary negligence in 
conducting flood control and managing floodplain development, and would 
therefore establish an important precedent for associating the legal standard 
of coastal care with NFIP regulations. 

4, Negligent Issuance of Permits 

One count in the St. Bernard Parish suit is based on the third major 
context for local government coastal liability, negligent or improper 
permitting of coastal development. As this case shows, negligent permitting 
of development overlaps with failure to disclose hazards and the negligent 
operation of public facilities. Holding local government liable for issuing 


permits alone has been considered problematic, but some cases have hinted that 
ee he eee 
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it might be possible.124 


If a local government tried to avoid hazard 
liability by letting developers worry about coastal hazards and giving only a 
cursory inspection to development plans, the government might be liable for 
increasing the exposure of persons and property to a known risk, even if the 
developers are also aware of the risk. Governments owe a duty of reasonable 
care in regulating development, aside from full disclosure of hazards, so that 
in allowing a development known to be hazardous (even if the developer knows 


it too) would be actionable by later residents or adjacent landowners unaware 


of and exposed to the coastal hazard risk. 


C, FEMA Subrogation 


The Peat of the St. Bernard Parish case warrants a separate 
discussion of the possible effects of the subrogation claim as an adjunct to 
local government negligence liability. An injured person or property owner is 
not the only person with standing to bring a damage suit. If the plaintiff is 
insured, the insurer can pay off the claim and then sue the responsible party 
itself in order to recoup its claim payment. The insurer as subrogee is said 
to step into the shoes of the insured, inheriting all appropriate causes of 


action, rights, and remedies while subject to all defenses, such as 


contributory negligence, which would have been good against the insured. }?° 


124vusler, supra; Platt, supra at 307-8; County of Clark v. Powers, 96 
Nev. 497, 611 P.2d 1072 (1980). One North Carolina case, Phillips v. Hassett 
Mining Co., 244 N.C. 17 (1956), in holding that the issuance of a state permit 
did not absolve the mining company from liablity for flood damage caused to 
another landowner, stated, "The General Assembly is without authority to take 
the property of one citizen and give it to another for private gain." The 
question of whether the government itself would be liable for damage resulting 
from the issuance of a development permit is an open question. 
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The federal government, as an insurer under the NFIP, is suing the Louisiana 
Parishes as the subrogee of insured individuals. Until recently, FEMA had 
been reluctant to enforce NFIP conditions by suspending noncomplying 
governments from the program, thus injuring individual homeowners through 
denial of insurance coverage. 126 Consequently, as flood insurance claims 
payments became an increasing drain to the Treasury in an era of budget 
deficits, not to mention the continuing exposure of more people and property 
to coastal hazards, FEMA decided to counterattack the local governments 
directly.127 

In 1981 the federal government initiated the first in a series of suits 
which grew to comprise a consolidated $130 million claim in damages against 
the Louisiana Parishes of Jefferson and St. Bernard, as well as the state, 
associated levy districts, and various builders, engineers, and surveyors , 128 
The government claimed that the Parishes had exacerbated damages in four 
separate flooding events (including the overwhelming "Act of God" at issue in 
the Gabler case) through such transgressions as the negligent planning and 
design of drainage systems, failure to correct known defects, alterations 
which made drainage worse, violations of NFIP regulations, failure to inspect 
and maintain drainage systems, and the negligent approval of new development 
in areas known to be subject to flooding. 129 

The suit was not just a subrogation of tort claims, however; the 
government also claimed the breach of a contract based on the NFIP 


regulations!?0; 
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The conditions which the Parishes were alleged to have breached were two 
in number. First, they failed to implement and enforce the specific land 
use and control requirements which they had obligated themselves to 
enforce. As a result, a number of buildings were built below the flood 
level elevation requirements which the Parishes promised to meet. 
Secondly, even more specifically, the Parishes failed to carry out 
unequivocal promises concerning the establishment of Sens drainage 
systems involving pumps, canals, levies, and culverts .13 

On the basis of this breach of contract, FEMA sought a mandatory 
injunction which would force the Parishes directly to adopt sound flood 
control policies. The contract claims and its associated injunctive remedy 
were the government’s major hope from the start, because the subrogation 
remedy to recover money damages in tort would not accomplish the goal of NFIP 
compliance and would be harder to win at trial due to problems of proof. 

After a complicated series of legal maneuvers, U.S. v. St. Bernard Parish 
eventually reached the Fifth Circuit Court of Appeals for a decision on the 
legal remedies available. The Court of Appeals held that the FEMA had no 
right under the NFIP and could not pursue a contract claim. Subrogation, 
however, was endorsed as a viable cause of action, over the Parishes’ 
objections. 132 FEMA was disturbed by the loss of its most promising legal 
theory, and both the federal government and the Parishes petitioned 
unsuccessfully for a rehearing en banc. The Parishes, not Will lingecOstace 
even subrogation liability, then petitioned the U.S. Supreme Court for 
certiorari--which was denied--while the government decided not to seek review 
of the contract issue. 33 


As it stands now, the federal government cannot sue local government 


directly to force compliance with NFIP regulations, but can proceed in 


131756 F.2d at 1129 (Williams, J., dissenting). 

132756 F.2d 1116. The dissenter on the three-judge panel thought that 
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subrogation. St. Bernard Parish will now either be settled or go back to the 
District Court for trial on the tort issues of negligence and causation, which 
carry their own set of uncertainties. The enforcement tools left to FEMA are 
at this point twofold: it can suspend noncomplying communities from the 
program, or it can seek out noncomplying communities which have suffered flood 
damage, sue them each, and try to prove specific elements of negligence and 
causation for each case. The complexity and cost of hurricane damage 
negligence litigation, the case-by-case variations in factual situations and 


134 


legal rules, and the uncertainty of recovery mean that subrogation is not 


likely to be an effective remedy for nationwide program enforcement. 


CONCLUSION 


Local governments can never be absolutely certain that their coastal 
hazard mitigation measures are immune from legal challenge, either before or 
after the storm. Nonetheless, a hazard mitigation strategy firmly based on 
appropriate technical data and tested legal techniques will find strong 
judicial support against constitutional attack and damage claims. It is 
possible to steer clear of both horns of the liability dilemma, but only if 
local governments are aware of the legal as well as the natural constraints on 
coastal development and development regulation. 

On the one hand, hazard mitigation measures can restrict the development, 
use, and value of private Property in an effort to protect the whole community 
from coastal storms. The property owner may seek to have the local ordinance 


invalidated on statutory or constitutional grounds or seek damages for a 


ee 


1349 so local governments are estimated to have jurisdiction over 
coastal shorelines, including the Great Lakes. Platt, supra at 2299, 


raph 


regulatory taking. However, the constitutionality of land use regulation has 
long been established, and the judicial construction of development management 
is fairly well settled. Under most circumstances, given the intrinsic 
importance of coastal hazard mitigation and CAMA’s regulatory mandate for 
mitigation planning, courts will uphold any reasonable local ordinances under 
the rational basis test. 

On the other hand, the prospects for local government liability for storm 
damages are much less certain. Many writers on the liability issue sound - 
notes ranging from cautious warning to alarm. Governments are told that they 
must take measures now to protect themselves against the specter of liability, 
since possible future suits cannot be avoided by doing nothing. ". . . can 


you take reasonable steps to prevent damage? If you can and you don’t do it, 


you're going to be negligent, and this is one of those cases where government 


inaction can lead to liability!"+3° 


But despite the dangers of liability awards at a time of municipal 
insurance crises and tight budgets, government liability for coastal hazard 
damage does not seem imminent. The North Carolina courts have not decided any 
cases which are directly on point, so that potential plaintiffs would have to 
blaze a new trail and surmount many existing legal and factual obstacles in 
order to collect. Before even being allowed to present their case, plaintiffs 
must overcome the barriers of Act of God, sovereign immunity, and contributory 
negligence. They must then prove that some government act or omission 
proximately caused their injuries and establish the legal elements of the 
appropriate cause of action. 

Finally, even if a local government were permitted by the CAMA and NFIP 


regulations to "do nothing," it can still take fairly modest measures which 


135Richman, supra (emphasis in original); Kusler, supra: Platt, supra. 
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may fully or partially insulate it from constitutional challenge and damage 
liability. For instance, instead of trying to assess and balance the risks of 
increased development, local governments may be more inclined to try shifting 
the risk onto the private sector. Proposals such as requiring disclaimers!36 
and mandatory hazards disclosure in advertisements, sales contracts, and land 
records are aimed at forcing developer, builder, and buyer to make the 
calculation of what is "reasonable" themselves, and at little or no cost to 
the local government. This information dissemination strategy can help 
establish a possible contributory negligence defense for later litigation, as 


well as providing a factual basis for restricting hazardous developments. 


136csee N.C. Division of Emergency Management Model Flood Damage 
Prevention Ordinance, Article 3, §G, Warning and Disclaimer of Liability, 
Appendix IT. 


Chapter 8 


Concluding Notes 


Local coastal governments in North Carolina face many pressures in 
planning for and responding to growth. Reviewing development proposals, 
providing sufficient public services for an expanding population, and meeting 
health, safety, and general welfare requirements all tax the time and 
attention of local officials. With such insistent daily demands, it is easy 
to put aside the uncertain and intangible threats of hurricanes. However, 
hurricanes are a statistical certainty along the North Carolina coast; they 
are bound to strike somewhere, sometime. Thus, an out of sight, out of mind 
approach to coastal storm hazard policy is irresponsible and dangerous while 
the long-term exposure of people and property continues to increase with 
accelerating coastal development. Planning and policies to mitigate hurricane 
hazards must precede the storm, or it will be too late. 

Moreover, local governments cannot rely on existing state or federal 
programs to protect their residents’ lives and property. True, many existing 
efforts help soften the hurricane’s blow: the North Carolina Coastal Area 
Management Act regulates development in Ocean Hazard Areas of Environmental 
Concern, the National Flood Insurance Program protects against property loss, 
and federal disaster aid helps rebuild communities after the storm. But 
neither these nor any other state or federal programs have the authority or 
resources to understand local conditions and meet every local need. CAMA 
leaves most development decisions in the hands of local government; and 
federal programs, both for pre-storm flood insurance and post-storm disaster 
aid, are having their budgets slashed and new strings attached. Unless local 
governments take an active role in hazard mitigation, the upward spiral of 


destruction, reconstruction, and destruction will only continue. 
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This guidebook has advocated a strategy of growth management to mitigate 
coastal storm hazards. Based on the simple proposition that the people and 
property associated with new development should be located away from hazard 
areas, a growth management program is well within the capabilities of every 
local government and can be tailored precisely to suit local conditions. By 
using the guidebook, a coastal government can work through the complete 
process of applying growth management to coastal hazard mitigation and can 
fully implement the hazard mitigation sections of its CAMA-mandated land use 
plan. 

Though a community’s land use plan should already form the basis of any 
hazard mitigation program, the guidebook provides some basic background on 
two contexts of policymaking: Chapter 2 presents the natural hazard context of 
risk assessment, which determines the value a community places on reducing 
hurricane risks; and Chapter 3 outlines the intergovernmental context of 
state, federal, and local programs, within which hazard mitigation must fit. 
Working from this background, communities can then use Chapter 4 to determine 
the how and where of coastal storm hazards--what areas are subject to 
flooding, storm surge, and other hazards, and which are most vulnerable and 
difficult to evacuate. 

Once a local government has analyzed what and where its hazard zones are 
and the degree of development restrictions to be applied to them, it must then 
develop a combination of instruments to achieve its hazard mitigation 
objectives. Chapter 5 presents a wide variety of tools and techniques, from 
the simple and familiar (zoning, subdivision regulation) to the complex and 
exotic (transferable development rights, performance zoning). Appendix II 
presents examples of some of these techniques. Most of them are meant 


primarily to reduce hazard exposure before the storm, but the post-storm 
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reconstruction period presents particular pressures and opportunities for 
mitigation. Chapter 6 discusses how local governments can plan in advance to 
ensure orderly rebuilding and take advantage of post-storm conditions. 

In any type of development regulation, legal considerations are never far 
from the surface. Local governments have often hesitated to restrict or 
manage growth for fear of legal challenges, but failing to take action may in 
some cases risk more dangerous challenges. However, a properly designed 
hazard mitigation program should have nothing to fear from either a "taking" 
or a liability suit, and Chapter 7 provides a detailed discussion of what 
situations to avoid. 

Though this guidebook is a fairly lengthy reference, the contributors 
hope that one theme stands out: increasing exposure to storm hazards is not an 
inevitable cost of coastal development, because a growth management system can 
help make the North Carolina coast safe for all to enjoy. The guidebook has 
shown that hazard mitigation is both technically and legally feasible; the 


rest is up to local communities. 
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Appendix I 


The Nature of Hurricane and Coastal Storm Hazards 


I. The Meteorological Event and its Characteristics 

A. Nature of Hurricane 

A hurricane is a cyclonic storm formed and fueled through the release of 
latent heat from ocean water condensation.! Its primary characteristics are 
strong circular (counter-clockwise) winds, ranging from 75 mph to as much as 
200 mph, and a significant drop in barometric pressure. Atlantic hurricanes 
(those forming the the Atlantic Basin) generally develop during the period 
from June to November, with the majority of hurricanes forming in the months 
of August, September and October (see Figure I.1). The magnitude of 
hurricanes is rated according to the Saffir-Simpson Scale (see Table 1.2) with 
a category 1 hurricane being the least severe and category 5 the most severe. 
Between the years 1899 and 1980, there have been 138 hurricanes which have 
crossed the United States coastline, for an approximate annual average ope 
1.7.2 (Sesilepler isis) eeOLotLnescre JOnave been classified as major -- that 
is, hurricanes which are classified as a category 3 or larger. Florida has 
received the largest number of hurricane landfalls followed by Texas, 


Louisiana and North Carolina. 


lRobert Simpson and Herbert Riehl. The Hurricane and its Impact. Baton 
Rouge, LA: Louisiana State University. 15 i 


2charles Neumann et al. Tropical Cyclones of the North Atlantic Ocean, 
1871-1980. Asheville, NC: National Climatic Center. 1981. 
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Table I.1 


Number of Hurricanes (Direct#Hits) Affecting U.S. and 
ndividual 1899-1980, Accordin 


States to Saffir/Simpson Hurricane Scale 


Category Number Major 
Area 1 2 3 4 5 All Hurricanes 


(>3) 
a a es Fe 


U.S. (Texas to 


Maine 49 33 41 ES iz 138 56 
Texas (TX) 9 9 8 6 0 oe 14 
(North) 4 3 2 4 0 13 6 
(Central) 2 2 1 x 0 6 e. 
(South) 3 4 5 ji 0 is) 6 
Louisiana (LA) 5 & 7 3 1 LA, Li 
Mississippi (MS) ul ab 4 0 1 7, < 
Alabama (AL) 4 1 4 0 0 9 4 
Florida (FL) 16 14 sy 3 1 Al an 
(Northwest) 9 6 5 0 0 20 5 
(Northeast) 1 7. 0 0 0 8 0 
(Southwest) 5 ) 5 2 ik 16 8 
(Southeast) 4 10 # 3 0 24 10 
Georgia (GA) 1 4 0 0 0 5 0 
South Carolina (SC) 6 4 2 1* 0 to - 
North Carolina (NC) 10 3 7 1* 0 ok 8 
Virginia (VA) 1 1 1* 0 0 3 ul 
Maryland (MD) 0 1* 0 0 0 1 0 
New Jersey (NJ) 1* 0 0 0 0 a 0 
New York (NY) 3 0 4x 0 0 Yi 4 
Connecticut (CT) 2 1* 3* 0 0 6 3 
Rhode Island (RI) 0 1* 3* 6) 0 4 3 
Massachusetts (MA) 2 1* 2* 0 0 5 2 
New Hampshire (NH) 1* 0 0 0 0 dL, 0 
Maine (ME) 4 0 0 0 0 4 0 


Notes: Asterisk (*) indicates that all hurricanes in this category were 
moving in excess of 30 miles per hour. (Data derived from Hebert and Taylor 


(2) 


Source: Neumann et al. 1981. 
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Table 1.2 


The Saffir/Simpson Hurricane Scale 


Scale No, 1 - Winds of 74 to 95 miles per hour. Damage primarily to shrubbery, 
trees, foliage, and unanchored mobile homes. No real damage to other 
structures. Some damage to poorly constructed signs. And/or: storm surge 4 
to 5 feet above normal. Low-lying coastal roads inundated, minor pier damage, 
some small craft in exposed anchorage torn from moorings. 

Scale No. 2 - Winds of 96 to 110 miles per hour. Considerable damage to 
shrubbery and tree foliage; some trees blown down. Major damage to exposed 
mobile homes. Extensive damage to poorly constructed signs. Some damage to 
roofing materials of buildings; some window and door damage. No major damage 
to buildings. And/or: storm surge 6 to 8 feet above normal. Coastal roads 
and low-lying escape routes inland cut by rising water 2 to 4 hours before 
arrival of hurricane center. Considerable damage to piers. Marinas flooded. 
Small craft in unprotected anchorages torn from moorings. Evacuation of some 
shoreline residences and low-lying island areas required. 

Scale No. 3 - Winds of 111 to 130 miles per hour. Foliage torn from trees; 
large trees blown down. Practically all poorly constructed signs blown down. 
Some damage to roofing materials of buildings; some window and door damage. 
Some structural damage to small buildings. Mobile homes destroyed. And/or: 
storm surge 9 to 12 feet above normal. Serious flooding at coast and many 
smaller structures near coast destroyed; larger structures near coast damaged 
by battering waves and floating debris. Low-lying escape routes inland cut by 
rising water 3 to 5 hours before hurricane center arrives. Flat terrain 5 
feet or less above sea level flooded inland 8 miles or more. Evacuation of 
low-lying residences within several blocks of shoreline possibly required. 
Scale No. 4 - Winds of 131 to 155 miles per hour. Shrubs and trees blown 
down; all signs down. Extensive damage to roofing materials, windows and 
doors. Complete failure of roofs on many small residences. Complete 
destruction of mobile homes. And/or: storm surge 13 to 18 feet above normal. 
Flat terrain 10 feet or less above sea level flooded inland as far as 6 miles. 
Major damage to lower floors of structures near shore due to flooding and 
battering by waves and floating debris. Low-lying escape routes inland cut by 
rising water 3 to 5 hours before hurricane center arrives. Major erosion of 
beaches. Massive evacuation of all residences within 500 yards of shore 
possibly required, and of single-story residences on low ground within 2 miles 
of shore. 

Scale No. 5 - Winds greater than 155 miles per hour. Shrubs and trees blown 
down; considerable damage to roofs of buildings; all signs down. Very severe 
and extensive damage to windows and doors. Complete failure of roofs on many 
residences and industrial buildings. Extensive shattering of glass in windows 
and doors. Some complete building failures. Small buildings overturned or 
blown away. Complete destruction of mobile homes. And/or: storm surge 
greater than 18 feet above normal. Major damage to lower floors of all 
structures less than 15 feet above sea level within 500 yards of shore. Low- 
lying escape routes inland cut by rising water 3 to 5 hours before hurricane 
center arrives. Massive evacuation f residential areas on low ground within 5 
to 10 miles of shore possibly required. 


Source: Charles J. Neumann et al., 1981. 
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Figure 1.1 


TROPICAL STORMS AND CYCLONES 1886-1980 


Number of tropical storms and hurricanes 


observed on each day,May 1-December 31,1886 through 1980 


100 
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Legend 


FA storms and hurricanes 


ea hurricanes 
Source:N eumann et al,1981, 
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A number of attributes of the hurricane phenomenon influence its effects 
on the natural and human environments, including: storm intensity, storm 
speed, storm size, and path or track of the storm. > Typically estimated in 
terms of barometric pressure and wind speed, the intensity of the storm is a 
critical component for predicting its influence on man. Specific elements of 
storm intensity include surge flooding, and wave and wind impacts. Each of 
these is discussed in more detail below. A second attribute is the speed at 
which the storm is moving. This will have several effects. For example, a 
faster moving storm may create hazard conditions in a particular location for 
a shorter period of time, with implications for the vulnerability of people 
and property. Also, faster moving storm has an influence on wind 
characteristics, as it increases wind speed in the direction the storm is 
moving, while decreasing the speed of wind moving in the opposite direction. 
Storm size is also an important factor and refers to its spatial magnitude. 
While intensity and size are clearly related, there can be much spatial 
variation for a given intensity.“ The size of the storm clearly affects the 
range and extent of its impact. The orientation of the path of the hurricane 
to the coastline is also critical to predicting its potential impact, as well 
as the curvature of its track. A hurricane may strike land from a number of 
different orientations, with significantly different effects. The track of 
the hurricane will also have implications for its duration. 

3pon G, Friedman. Computer Simulation in Natural Hazard Assessment. 
Boulder, CO: Institute for Behavioral Science, University of Colorado (1974). 


4rriedman, supra. 
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B. Hurricane Forces 
1. Winds 
High winds is often the first image people have of a hurricane. By 

definition a hurricane has winds of at least 74 mph, and may reach over 200 
mph (see Table 1.3). Hurricane-force winds for the average hurricane are 
approximately 100 miles in diameter and some 350-400 miles across in gale 
force winds. For instance, Hurricane Hazel of 1954 packed hurricane winds 
for a diameter of 120 miles and gale force winds (40 mph) for widths of 
approximately 300 miles). 

Wind circulation can be divided into three zones: (1) the outer zone 
with wind speeds as low as 20-30 mph, extending to within 20- to 30-miles of 
the center where winds may be as high as 120-150 mph; (2) a region of maximum 
(and constant) winds surrounding the eye; and (3) the eye itself, which is 
relatively calm. The average diameter of the hurricane eye is approximately 
15 miles, commonly extending to 25 miles in larger, mature hurricanes. © 

In addition to high sustained winds, hurricanes can generate gusts from 
25 to 50 percent higher than sustained levels. As we have said, the highest 
winds are found in the upper right-hand quadrant of the moving hurricane 
directly surrounding the storm eye. The magnitudes of wind speed once the 
hurricane has reached landfall will depend on local characteristics of the 
natural and built environments. For example, trees and other natural features 
can slow sustained winds and in turn provide protection for people and 


property. 


>Gordon E. Dunn and Bonner I. Miller. Atlantic Hurricanes. Baton Rouge, 
LA: Louisiana State University Press. 


6Dunn and Miller, supra. 
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Table 1.3 


Maximum Winds Recorded in Hurricanes 


igs Jan.211:, ° 1878 Mt. Washington, N.H. +186 mph Robinson 
+140 mph true velocity 


Zeeescepc. 18, 1926 Miami Beach, Fla. 128 mph for 5 min. 
123 mph true 
138 mph for 2 min., 
132 mph true 


SreroeDt velaxrelo28 Sanwuan, P.R: V50e fom oeminis, 135 true; 
estimated 160, 1 min., 
144+ true 

fe SANTI WELZ e934 Mt. Washington, N.H. 188 mph gusts 229, extreme 
231, true 225 mph 

peeesept..621,11938 Milton, Mass. +4121 for 5 min., 186 for 
shorter period 

Sremce piers lige L938 Mt. Washington, N.H. 186 mph 

Fema oe te. L8pyl944 Havana, Cuba 163 mph 

Saeceptes LA L947 Hillsboro Lighthouse, Fla 155 mph, extreme 121 
maximum 

daeerAug. 26, 1949 Jupiter Lighthouse, Fla. 132 mph, extreme 153 

Pommoepter2/-25, 1955 Chetumal, Mexico 175 mph 


*The Mt. Washington velocities were not observed during hurricanes 
+Extreme 
++Probably some orographic effect 


Source: Dunn and Miller, 1960. 
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2. Storm Surge 


Storm surge is the most significant effect of hurricanes and the element 
of a hurricane most responsible for loss of life. The surge represents the 
"amount of water pushed upwind ahead of a hurricane advancing landward from a 
large body of water."/ Surge is created through several key physical effects 
associated with hurricanes: 

1. the pressure effect 

2. the direct wind effect 

3. the effect of the earth's rotation 

4, the effect of waves 

5. the rainfall effect. 

The pressure effect results from the dramatic reduction in barometric 
pressure that accompanies a hurricane, causing an upward suction action on sea 
level. It is estimated that for each inch reduction in barometric pressure, 
an accompanying foot of sea level rise will result. The direct wind effect is 
the most significant influence on surge. Hurricane winds generate surface 
currents that, when confronted by a coastline, create tremendous wind "set-up" 
effects and result in high surge levels. The extent of this set-up effect is 
highly dependent upon the configuration of the coastline. For example, the 
existence of bays and estuaries may serve to "funnel" wind-driven surges, 
increasing the natural set-up, and creating a "piling-up" effect .8 
Consequently, the shallower the water close to shore, the greater will be the 


piling-up of surge. Because the area of greatest winds is found in the upper 


7S tmon Baker. Storms, People and Property in Coastal North Carolina. 
Raleigh: UNC Sea Grant. 1978. 


8Don Friedman. "The Storm Surge Along the Gulf and South Atlantic 
Coastlines." Hartford, CT: The Travelers Insurance Company (1971). 
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right quadrant of the moving hurricane, the area of greatest surge tends to be 
from 10 to 35 miles to the right of the hurricane track. ? 

The influence of the earth’s rotation in the Northern Hemisphere is to 
increase any current’s movement to the right, and the effects of this factor 
will depend on the precise configuration of the coastline. 

The character of the surge as felt on the coast will be dependent upon a 
number of factors, including the following: 1° 

1. Shoreline configuration 

2. existence of bays and estuaries where waters can converge 

3. off-shore bottom conditions (bathymetry) 

4. land elevation (topography) 

5. the characteristics of the storm itself (see previous sections). 

It is clear that shore bottom configuration has much to do with the kind 
of surge experienced, and in turn the type of damages experienced. A sloping 
seabottom, shallow close to shore, will tend to generate, for example, a high 
degree of surge run-up. This run-up effect will be even more extensive in 
circumstance where bays and estuaries exacerbate the run-up by funneling it, 
thus flooding areas at greater elevation.!1 on the other hand, steeply 
sloping shorelines, in which water is deeper closer to shore, will reduce the 
surge run-up effect, but will permit breaking waves closer to shore, ad .e%;,; 
with attendant structural damages to buildings on the immediate shoreline. 
Land elevation is a key element in predicting extent of surge effect, and 
where land has been subsiding, for whatever reasons, we can expect more 
extensive effects. Evidence suggests that sea level has and will continue to 


rise, making the surge effects of a hurricane even more significant. 


9 Friedman, "The Storm Surge," supra. 
Orriedman, "Thesstormesurege, “ supra. 
lrriedman, "The Storm Surge," supra. 
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The extent and damage from hurricane storm surge is also influenced by 
the existence of high or low tide when the storm comes ashore. In areas along 
the coast where the size of the tide is substantial, this factor can sometimes 


mean the difference between a minor surge or a devastating surge. 


3. Wave Action 


Along with storm surge hurricanes can create severe wave action. The 
effects of waves during hurricanes can be extreme. A breaking wave carries a 
large momentum and can "run up" on a sloping shore to elevations considerably 
higher than the errata: the wave itself. The extent of wave action will 
depend on the direction and speed of the wind and upon coastal configuration. 
The deeper the ocean bottom is close into shore, the greater will be the 
magnitude of wave action. The height of waves are estimated to be 
approximately 50% of the depth of the storm surge. For instance with a static 
storm surge of 8 feet, 4 foot waves could be expected to occur on top of this 
surge. In this case the total combined surge and wave height would be 12 
feet. The influence of waves in generating coastal property damages has in 
recent years been appreciated. The National Flood Insurance Program now 
incorporates wave height into its computation of base flood elevations in 
coastal areas. 

4. Rainfall and Inland Flooding 

Although hurricanes can vary dramatically in the amount of rainfall they 
generate, this is an additional hazard associated with such storms. Large 
amounts of rainfall can induce major flooding in inland areas not otherwise 
vulnerable to hurricanes and coastal storms. Hurricane Agnes in 1972, for 
instance, produced tremendous property damage and loss of life in inland areas 


far removed from the coastline. Hurricane Camille in 1969, left over 100 dead 
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in Virginia and West Virginia as a result of flash flooding created by its 


rainfall. 


5. Tornados 


It is also common for hurricanes to spawn tornadoes. These are most 
likely to be generated by the forward right hand quarter of the hurricane in 
advance of the eye. Tornadoes generated by hurricanes are generally less 
severe than regular tornadoes, and are shorter in duration and involve 
shorter, narrower paths, l2 Hurricane Beulah holds the record for the largest 
number of tornadoes generated by a hurricane -- some 115 confined tornadoes in 


Texas. 13 


II. Effects of Hurricanes on the Built Environment 4 


There would be little cause for concern about hurricanes if not for the 
location of people and property in the direct path of these natural forces. 
The hurricane characteristics and forces described above create a number of 
different forces on buildings and facilities and these are briefly reviewed 
below. 

A. Air Generated Forces Applied to Buildings 

Figure 1.2 presents graphically the different physical forces created by 
hurricane winds working against coastal buildings. Two primary types of wind 
forces depicted are: direct and suction (or negative), each working either 


1255 R, Eagleman. Severe and Unusual Weather. New York: Van Nostrand 
Reinhold, Company. 1983. 


13Fagleman, supra. 


l4this section is drawn heavily from John Hodges-Copple, A Review and 


Analysis of Building Codes and Construction Standards to Mitigate Coastal 


Storm Hazards. Chapel Hill: UNC Center for Urban and Regional Studies. 
UUBIG Boek bey 
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laterally (horizontally or sideways) or on roof and floor systems. 1° Direct 
lateral forces, for example, are those that act on windward (the direction 
from which the wind is coming) vertical surfaces, such as walls or piles. 
Negative or suction lateral forces act on the leeward (the direction toward 
which the wind is blowing) side of vertical surfaces, and also on surfaces 
which are parallel to the direction of air flow. Forces are also exerted 
against interior walls as a result of rapid drops in outside air pressure (not 
illustrated on Figure 1.2). 

Wind forces can also lead to the destruction of certain public facilities 
and infrastructure. Hurricane winds typically damage power and telephone 
lines. Hurricane Diana which struck the North Carolina coast in 1984 resulted 


in the destruction of the public water tower in Carolina Beach, as a further 


example. 


B. Water Forces 

Figure 1.3 depicts the various water-generated forces exerted against a 
structure. These forces include both hydrostatic forces (caused by the 
pressure of still water bearing against one side of a surface) and 
hydrodynamic forces (caused by the movement of a flowing water pushing against 
or flowing around a surface). Other forces include the battering-ram effects 
that may be exerted by water-borne debris, and the scour and erosion which can 
result in the undermining of building foundations. 

Water forces created by hurricanes and coastal storms also wreak havoc on 
certain public facilities and infrastructures. Roads and highways can 
experience severe erosion and scour, for instance. Public sewer and water 


lines can also be destroyed or damaged from flooding. 


—————————— 


1 SHodges-Copple, supra. 
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Finally, Figure 1.4 provides a summary of the primary types of building 


damages which can result from the wind and water forces generated by 


hurricanes. 
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Figure 1.2 


WIND GENERATED FORCES 


ia 
SEP 


windward leeward 
| | 
| ! 

1.Direct lateral pressure against windward surfaces of walls and piles. 

2.Suction on teeward surfaces of walls and piles and on surfaces parallel to the wind direction. 


3.Direct downward pressure on windward roof slope. * 


4.Uplift suction on leeward roof slope. 


5.Direct uplift pressure on floors and decks. 


6.Direct uplift pressure on eaves. 

7.Lateral impact pressure from debris. 

8.Direct uplift pressure on interior roof surface. ** 
9.Direct lateral pressure on interior walls. ** 

* Depending on roof slope and building shape. 


**If wind penetrates to interior of building, downward force would also affect floor. 


ee 
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Figure 1.3 


WATER GENERATED FORCES 


» WATER GENERATED FORCES ACTING ON STRUCTURES. 


» WATER GENERATED IMPACTS ACTING ON SOILS WHICH CAN WEAKEN STRUCTURES. 


1.Uplift pressure on foundation. | 

2.Uplift pressure on floors,decks and bracing. <> 1 

3,4 .Lateral pressure from storm surge.* 

5 .Lateral pressure from waves. 

6.iImpact from debris. 

7.Hydrodynamic suction or drag on piles and other vertical surfaces. ** 
8.Oscillation caused by rhythmic wave action. 

9.Scour/erosion. 
10 .Liquifaction. 

* Affects all vertical surfaces with different water levels on opposite sides. 


** Affects all walls,piles and other surfaces around which water flows. 
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Figure 1.4 


EFFECTS OF STORM FORCES ON BUILDINGS 


Structum! collapse caused by wind or waves. 
AERA 


Overturning caused by wind or waves. 


Lateral movement caused by wind or waves. 
EE 
ihe Unanchored structures float off foundation. 
ees oa] 


a Collapse due to racking and twisting. 
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Figure 1.4 continued 


EFFECTS OF STORM FORCES ON BUILDINGS 


Debris battering by wind or wave driven objects. 


Structural collapse caused by failure of underiying soil, 


either through scour,liquifaction or shoreline retreat. 


Structural failure caused by connection separation caused 


by wind or water forces 


low pressure 
Failure due to atmospheric pressure differences 
high 
é » caused by hurricane spawned tornado. 
pressure 
patoetisatata a 


SOURCEPilkey,et al,1983. 


APPENDIX II 
MODEL HAZARD MITIGATION ORDINANCES 


. Baytown, Texas: Hazard Mitigation/Post-Disaster Policies 


. Myrtle Beach, South Carolina: Coastal Protection Overlay Zone 


. Kill Devil Hills, North Carolina: Ocean Impact Residential Zone 


North Carolina Division of Emergency Management: Model Flood Damage 
Prevention Ordinance 


. Model Amendments to DEM Model Flood Damage Prevention Ordinance 


. Model Post-Storm Moratorium Ordinance 
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tiie — —— x eo 
: Moncey, Sept sulz;-i198s 8 9 eee pe 

~~ ATTACHMENT 2 Tvoescey, Sept. 13, 1983 

Peake rt 


ORDINANCE NO. 3675 

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF 
BAYTOWN DECLARING THE EXISTENCE OR OCCUPANCY OF 
STRUCTURES WITHIN THE BROWNWOOD HAZARD AREA A NUISANCE; 
PROHIBITING THE REPAIR, ERECTION, AND/OR CONSTRUCTION OF 
STRUCTURES WITHIN THE BROWNWOOD HAZARD AREA; PRO- 
HIBITING THE OCCUPANCY OF STRUCTURES WITHIN THE 
BROWNWOOD HAZARD AREA; CONTAINING A SAVINGS CLAUSE; 
REPEALING INCONSISTENT ORDINANCES; CONTAINING A PENALTY 
CLAUSE; AND PROVIDING FOR THE PUBLICATION AND EFFECTIVE 
DATE HEREOF. 


SOS SS SSO SALES E SESS HSHSFSHE SOLE DHS SSE SES SHES SI GOO SHIGE GILISLELSODSOLOLLGDIDOSSOOLES 


WHEREAS, Hurricane Alicis hes effectively Sestroved ea!) of the structures 
within the Brownwood Hezard Aree, as this eres is described in Ordinance No. 3669; 
and 

WHEREAS, due to the extremely Jow elevation within the hezerd ares, 
repeated future flooding with resulting dameoe will definitely occur; and 

WHEREAS, since houses elevated on piers received substantia] demage from 
Hurricane Alicis, it is likely that even eleveted structures would be damaged by 
future hurricanes; and 

WHEREAS, City Coenen has determined that any strutiures built within the 
Gesignsted erea would be e safety hazerd, and Cangerous for persons to occupy, and 

WHEREAS, many of the homeowners within the eree heve indiceted their 
intent to relocate outside the area; and 


WHEREAS, it hes been determined would take in excess of four million 


dollers to rehabilitate the weter end sewer system within the Erownwooco éerea to 8 
properly functioning system; and 

WHEREAS, the City hes in the pest prohibited the suddivision of flood-prone 
erees where the cost of providing ul:lilies ENG OOvernmMencé) services woulc pose &nN 
unreesonsdle economic burden; and 

WHEREAS, allowing the rebuiloino c/ structures within the hezard eree would 


creste an unreasonebdle economic burden upon the remaining texpayers of Baytown; 


“-w~ewrwr 


; ial mega a ties aS ct. 12, 1983 
Costs Of reconstruction of the public wete: 


ENS stweoe systems 


Covstful) the 2ovisebility of CONSTUSiION uso piers enc 


WHEREAS, it would be in the public interest, enc woulc Promote public 
sefety Bnc the public welfere to pronisi: reouilcing of structures within the nezerd 
grea; and 

WHEREAS, the Property within the sgic gree wi!) stil] have many useable 
Open-spaecte purposes thet wil] moi be effected by & ben on Euiloing permits, end 

WHEREAS, the existence or ocCupency these hichly flood-prone structures in 
the Brownwood Hazerd Aree is ceclared to be & nuisance, due to the eafety 2nd 
health hszerd these structures pose, Cue to the unreesonedle expense of maintaining 
service to them, end Cue to such other reesons es listed ebove; NOW THEREFORE, 

BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY OF BAYTOWN, 
TEXAS: 

Section }: The existence or occupsncy of structures within the Brownwood 
Fiezero Aree is declarec to be e@ nuisence. 

Section 2: Thet the repeir, erection, enc/or construction of structures within 
the Brownwood Hezerd Aree es Cescribed in Orcinence No. 36E5, js prohibited, snd 
Building permits shall not be issued for the repeir, erection, end/or construction of 
eny structure within seid erea. 

Section 3: The prohibition of Occupency of eny structure within the 
Brownwood Hezerd Aree es edopiec by Ordinance No. 3669 is extenced indefinitely, 
enc ihe occupency of eny structure within the Erownwood mezerd Aree is hereby 
Secléred unlawful. 

Section ¢: AJ] orcinences o- perts of orcinences inconsistent with the terms 
of this orcimence are hereby repecies, provicec However, thet such repeé) shel) be 
Only to the extent of such insensisiency end in ell otner respecls this ordinence 
shel) be cumuletive cf other orcinences peeeieaar end ooverning the subdject metter 
covered by this ordinence. 

Section 5: Jf eny prowsion, section, exceftion, subsection, peregreph, 


senterce, claixe or pArase ef this crcinence ef the eeclicetion of 


HAZARD MITIGATION/POST-DISASTER POLICIES: BAYTOWN, TX 


ENS renders 


\ 


: HAZARD MITIGATION/POST-DISASTER POLICIES: BAYTOWN, TX 


—__—___ : a «el see eee «ecm ee hot oe ee er eee ~ 


Aa person oF set o? circumstances, shall for eny reeson be helc UNTONSLiLULiONE), voig 
invelic, such invelidity shel] not effect the velicity of the remMeining provisions 
this ordinance or their epplicaiion to other persons or sels Of circumstances eng 
this end al! provisions of this ordinance ere cCeclered to be severable, 

Section &: Any person who she}) violate eny provision of this ordinance shy 


be Ceemed guilty of 8 miscemeanor end UPON Conviction shal! be Punished by @ fj 


of mot more than Two Huncred enc No/J00 ($200.00) Dollers. 


Section 7: This Ordinance shell take effect immediately from end sfter it 


provision, which shell] teke effect from end etter ten (10) deys trom its pessage b 
City BaUpeH: The City Clerk is hereby Girected to give notice herecf Dy cCéusin 
ihe erie of this ordinence to be publishec im the officje! Mewspepder of the Cit 
of Bsytown et Jeest twice within ten (JO) Ceys eer pesseoe of this ordinence. 
INTRODUCED, READ, and PASSED by the effirmetive vote of the Cit 


Counci) of the City of Béytown, this the Eth Cey of September, J°63. 


4 . pessage by the City Counci! of the City of Beylown, except for the penalt 


z ‘ CO 
MARY ELIZABETH WILBANKS, 


Mevor Pro Tempore 


ve, Cily sfiorney 


oe 


Wen] a é. 
HAZARD MITIGATION/POST-DISASTER POLICI: 


fi) ry 
RESOLUTION NO. &97 


A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF BAYTOWN 
PLACING THE PUBLIC ON NOTICE THAT A PORTION OF THE 
BROWNWOOD SUBDIVISION 1S A FLOOD-PRONE, HAZARDOUS AREA, 
TO WHICH THE CITY JS UNABLE TO PROVIDE CERTAIN SERVICES; 
AND PROVIDING FOR THE EFFECTIVE DATE. 


Cre OOO CCDS SOCOTRSCOCEE TESCO RES CECHE CC CEDES SUED SS 6S OOCSCCOOES CEES OCTD ES 
WHEREAS, certain properties within the Brownwood Subdivision in Baytown, 
Texas are within @ specie! flood hezerc ares, to-wit: 
1) All of Blocks A, &, C, D, F, x, Y, AA, BE, XA, XB, XC, XD, xF, 
XH, X], XJ, Lots 9, 10, 11, 12, and 13 of Block V, Lots nly de om Whee ae 
15, 16, and 17 of Block 2, Lots 1 through 36 in Block XE, and Lots 3 
through 29 in Block XK, of the Brownwood Subdivision, subdivision 
Jocsted in Baytown, Ferris County, Texas. 


2) All of Block K and Lots 1, 2, and 3 of Block 1 of the Wooster 
Subdivision, @ subdivision Jocated in Baytown, Harris County, Texas. 


3) The tracts known as Wooster Outlot 4; Wooster Outlots, Block 7; 
and Wooster Outlot, Block 9, al] Jocated in Baytown, Harris County, 
Texes 


4) All of Linwood Park, 8 subdivision locsted in Baytown, Harris 
County, Texes 


al] of which is hereinefter referred to as "Brownwood," and 

WHEREAS, these properties are within, end heve been within for many yeers, 
the 100-year floocolain; end 

WHEREAS, the Federe) Emercency Manegement Aoency hes icentified 
Brownwood as a Coaste! High Hezard Area; and 

WHEREAS, these desionetions, combinec with the City of Bévtown's Cesire to 
Participate in the Netiona!l Flood Insurance Proorem, places numerous restrictions on 
construction and repeir of structures within Brownwood; and 

WHEREAS, Brownwood hese suffered severe flooding on repeated occesions in 
the pest, resulting in millions of dollars in property losses and 

WHEREAS, the water snd sewer systems within Brownwood have been 
Cemaged to the extent it would reouire millions of collers to restore these systems 
to acceptable Jevels; anc 

WHEREAS, such &n expenditure for the purpose of serving @ small number of 
people woulc mot be an eppropriele expenditure of tex money; and 

WHEREAS Tithe 1caccsencgc eimpeetmemanesuere sutiect to flood Camace 


Ceusing the meec for cosily repeirs im order te meinie:n them: and 


nu & 
HAZARD MITIGATION/POST-DISASTER POLICIES: BAYTOWN, 1 


MPERE NS) the City wishes to allow Gevelopment of 1lood-prone srees erty 
when such development 1) is sppropriate in Jight of the Probability of future flood 
Cemage end the neec to reduce flood losses, 2) is an acceptable social and 
economic use of the land in rrletten to the hezerds involved, and 3) does not 
increase the danger to human life; and 

WHEREAS, the Brownwood area does not contain adequate vehicular access 
and escape routes when normal routes are blocked or destroyed by flooding; and 

WHEREAS, the City of Baytown desires to provide public notice that there 
sre numerous problems with using property in the Brownwood eres for other than 
open space use; NOW THEREFORE, 

( 

BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF BAYTOWN, 
TEXAS: 

Section 1: That the public be notified that the Brownwood area, as specified 
above, is within the Coesta!l High Hazerd Area and subject to severe flood hazards. 

Section 2: That because Brownwood area is 8 high flood risk area, there are 
significant hazards to using property there for residential purposes. 

Section 3: Thet the City of Baytown hes determined thet funds are not 
evailable at this time provide weter or sewer service to this Brea, and if funds were 
svaileble, such an expenditure would be an imprudent expenditure of tex mone y. 

Section &: That the City of Beytown reasserts its ststed policy of strict 
enforcement of its flood hazard regulations. 

Section 5: This resolution shal! take effect immediately from and after its 
passage by the City Council of the City of Baytown. 

INTRODUCED, READ, and PASSED by the affirmative vote of the City 


Council of the City of Baytown, this the 13th Gay of December, 1984. 


ALLEN CANNON, Mayor 


ATTEST: 


EILEEN P. HALL, City Clerk 


APPROVED: 
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GRUENANG GEN aoc ee | 

STATE OF SOUTH CAROLINA ) 
COUNTY SOFSHORRY ) 
CITY OF MYRTLE BEACH ) 4 
AN ORDINANCE TO AMEND ZONING 
ORDINANGE SSECTIONS 32-3, 32-4 
32-5 AND 32-6 TO PROVIDE FOR A 
GOASTAbePROERECTION OVERLAY ZONE, 
SUPPLEMENTARY REGULATIONS, AND 
TO AMEND OCEANFRONT DEVELOPMENT 
STANDARDS 

WHEREAS, a technical study of beach erosion was conducted 
through the South Carolina Coastal Council and by a summary report 
datedudanuaryaloS4toituwasecleanim Sshownethat atewould be in the 
public interest) tovadopt: revised) regulationsepoverning land use 
BnNGmeTOSMOM CONTIOl ScawardrOteticupLlojcerccum U-Vcareonorelincg. 

NOWe) THEREFORE , THES GCOUNGH LOPE IUERCh I VeOreMyRITLE BEACH HEREBY 
ORPAUNSs thats thes Zonine! Ordanancesoralyaeledbcach be amendcd as 


follows: 


C1) (SECTION 32-3:% ESTABLICHMEN MeO TO. ia G DiStRietseis amended 
by adding: 


CP+.-}| Coastalt Protects ona over layiaz one) 
(2) SECTION 32-4: USE GROUPS is amended by adding: 
28% ih OCEANFPRONT MAGIA Vale LE See OMISLE D 
Principal Uses: Elevated sundecks, patios, walkways, 
CH ZODOSH IIS Guns aleontinpeen cheine eguandscaping , lifeguard 
Stands, jsatetyecauilpment msanatataonsreceptacles, picnic 


tables and seating, sand dunes and vegetation. 


(3) SECTION 32-5: USE, DIMENSIONAL, PARKING AND SIGN REGULAT TONS 
is amended by adding: 


ZONTNG DUSTR NGL 
C PEI Go ase aly ihr conection e(fonicnilany SO me) 


-\- 
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OBJECTIVES 


To provide supplementary regulations for oceanfront 
property seaward of the projected 50-year shoreline to 
control erosion, preserve and maintain a recreational 
beach, safeguard propery and promote public safety. The 
“GP cesienation is not a primary district "ClaSsitYomcumsus 
DUt Sisto “bewattached to. existing district designatgoms 

as an overlay which subjects affected property to supple= 
mentary regulations. 


USE GROUPS PERMITTED 


No. Name 


27 Pool Related "Activities? * Limited 
28 Oceanfront Activities, Limited 


Existing uses permitted in. primary zoning classifica ame 
are subject’to Oceanfront Dévelopment 'Standard$seontaanen 
in Section 32+6,) subsection 27 of: this ordinance and) Coas am 
Protection- (CP) *SuppleéeméntaryeResulations. contamneaeea 
Chismocecalon. 


Special Exceptions: When permitted by "the primary eee 
designation, amusement rides, miniature golf courses and 
Similar open air amusement uses mav be permitted seaward 
ofthe Building Control: Lineby ‘the? Zominp@ Board vot sidgaees 
ment upon such conditions as.may be fecessary to. pramope 
the purposes and objectives of the “CP” Trége0aigeen 


DESIGNATION@OF SGP pTUNES 


Ne 


All existing zoning districts lying east of Ocean Boulevare 
(State Highway #73) or Beach Drive are hereby designated as 
Coastal Protection Zones.” A Building Control» Line sees tam 
lished on those portions seaward of the projected 50-year 
Shoreline (50-year future dune crest) as shown Ont iveeeaeieee 
ing Table of CoastalyProtection Zones, Building, Con tae 
The Official Zoning Map is hereby amended to show the bound 
aries of said Coastal Protection Zones and Building Control 
Line.“ The° designation "CP!" as added to the primaryegememe 
Classification, (egg! ACH 1-CPj& 


COASTAL PROTECTION. (CP) >SUPPLEMENTARY REGULATIONS 


Building Control Line 


The projected 50-year shorelinel’shald ‘béi) buildingmegeees 
line.and. no new structures shall be erccted on the Smee 
Side of that “burldange wontroie dine taia)Chizone at teres 
effectaveadate of this ordinance except those speci tage 
listed as pérmitted uses in Use Croup 28. 

i 


~ 


MYRTLE BEACH, SC 


nee g9¢ AE 6519 “pALg Ueorg 
uo ebpysg 
Sth ; ae 4 

662 62E ie hO9'S N °@AyY 4169 

C62 G2E = (59'S V6 
i OOE HEE ‘ait W2e'S "HT PAV 4UIOZ 
= LO€ Lhe 661 9464 “He T@AY ASLL 
< Coe Lee ee Shh as 
>: 9tE OLE ee 95¢6°4 "1H COAY puts 
3 99h 09S ee cotta "HT OAY Pree 
tl 6LS C19 se HLL'¢ "HT OAY IHL 
ro) 099 469 Aor hag'€ VL 

“SL aod ae Wore "He T@AyY AGL 

018 418 — 906°2 “NH “OAV 4I9L 

£40 2/8 sh £99°2 v9 

1S8 coe \ hos’? "N "PAV YALE z 

16€ ; 

068 HG ae t61'2 “NC eAY YIBL 
ms 626 £96 aie 6621 “NC @AY UIEZ 
N 096 700't se Cla’ "Ne “@Ay 408 

400‘ Hho't Sto't "N “OAV 3518 

840‘ 700‘! a ge9 VS 

9S0‘1 060't 5 £19 “HN "OAy puzg 

- = ae) 0 Te my 1 TREOT 
Sons Wey CEN 
5e 21-06 quososy S134UIS Lun 
suIOVeOV NUQHLUOH 133uLS NOMLVAS 3NO2 HOI 
é NAINL 30 1Oy 

; (95) auvaainon uva20 be Sa iets 


JNIVWUIINGID MOUs JINVISIG 


’ 


ANIT IOULNOD ONIGTINGA SANOZ 


NOILOIALONYd TYLSYOO dO ATave 


i) 


262 


O9E Ft a, ®. Sin ES See Ey Vol 
es Sete 062 C90'L1 "HS PAV tbh 
5 Gl 60€ a OSC‘St "NH PAV YIAGh 
n 102 OLE S20‘91 Vil 
~ 902 OzE = o06*St "N° 8AV Lh 
= LIE ISE 904'S| "NH OAV WOH 
a LEE . vas fe S70'St "HE TOAY UIGY 
ta LSE 16€ a 099'Nt "HN * PAY IDS 
> cle 6OY ae 90C' UI tle 2Ay 451 
2 S6E 624 ace‘el pte AVEpOrs 9 
3 EE i eS ee gen ee ce SS See! 
S 16E leh ite 096‘C1 V9L 
2 16 Sth Fi OSS‘ZI “(9449 Joqduey Dht 
~ hh Bl 909‘ LI 2228 lg yoeag Val S 
ca) 
5 i eee ae ee ee 
esi‘ ° 
WS 80 0c patie FIL g Opyseas 
"9 06 ki EDAD | VEE 
iz 191 00C‘'E Vit 
Bet zZ1 hee OCI ‘6 9I8IS9{ Yatuns 
991 002 nul’ @ G8 (944) pu yb yyy \ 


80S 
902 Ou a aed “MS @Ay psgg 
b12 C42 rie O0cO‘e Vii 
ZE2 992 oy Ule'L "HS BAY YANG 
gsz 762 a6 96E'L "HE “BAY 1N9G9 
tu LIE ner 120% “NS 8AY 4A99 
LOE WHE a 149'9 a6 (7909) 
606 wis 1t9 °9 “NM Seay 4IZ9 C W501 
tlh 
a. | oS ee eee 
YSas) OuNng {SII Jung 
asnqny {eopy (1) (9) 
420, -05 quasasy SLQUIS un) 
ee ee ee Mdoveray Nutone 133uUL1S NOULVIS 3No7 NOID3u 
(99) Guvavinon nv3d0 WEST Pi vera 
3NIWU31NID WOUd BoNVISIG 


PTQIeL dd- 
*% obey 


MYRTLE BEACH, SC 


Ost "ol 
0st hol 
641 Ol 
: 621 ot 
i ofl “Ot 
S| aa wal 
ai Stl 62 
4 9h| oot 
fa the Sut 
> 
© Sel 691 
Sel 691 
Ge £9£ 
62E C9E 
OIC St 
os 092 62 
at Lez G92 
991 002 
uSt 001 
WSL 00% 
tht Ld 
a LL 
rl 902 
Lez blz 


a 
n6 1642 "th *@AY Y41G7 
£9€ ? 
ie len‘ez Ghz 
HEL‘ E2 “MH S@Ay 4797 
£95 ; 
a lez‘ €2 a) 4 
fe SIIECZ “HT eAy AZZ 
ae (oer “tH “aay WIgz 
r SLif2Z "HE @AY UGZ 
He COmee VEZ 
/ 
ral ’ Tor 
cer CUPS H “OAY UIOE 
Bs 7 ae 4 V22 
OSL‘ t2 IPP AYE ISLS Ll fe squay 


29£ ; 
ore COE I2 “MH CGAY puzE 
€10'12 “NH T@AY PIECE 
OSE 
ree £99‘02 “NC BAY UAHE Ez 
96¢ 90€‘O2 “MH COAY tACE 
che 066 ‘61 "NT @AY HQA9OE 
roe ChCeGt ntl AY Bay © 
tae CT7EG! “NH COAY WNIOE 
Ey. Oso‘ "HC PAV UGE 
ae CON'at "NH TOAY 1NIOh 
On‘ BL U6L 
fle : , ; 
29¢ GZ! ot “HC @Ay Asth ( quod) (265) 
(Feet "NH TOAY puzh 9 TREIT 
cEE 


ar re rene 
3894) oung 3894) eung 


asngqny Leop|] 
43),-05 quasosy 


a 


(93) QuvATIned nv320 
t INTIUIINGD WOouds JdNVESIO 


(15) (4)) 
SLINUS Lien 
1taovrav NUWIEUON 133uiS NOlIVAS 3NOZ NOt3U 
NIIMLI0 WOUd 
JONVIStG JINVISIA 


ee ee eee ee 


PTQeL do- 
f abey 


- 


SC 


b 991 00z nie DEL ‘UE vOE 
i 191 cé6l ote noe ‘OE "h @AY 16 
si 6S1 t61 ee SLU‘O£ V6? 
> esl “ot o. 05062 "H PAV IO} 
2 Ont Zot ai 1esSéz "HE T@AY YALE 
f Chi Lut nae OS Ge an? 
2 €91 L61 Ee LO 282 6 
© 
——————E——E——E——————————————— eae eee a 
< 651 €Gh af 90S ‘92 ge2 
6S1 tél aa GING? "OAV WAL 
5 LSI 161 ia 6th ‘02 "NH 8AY YIGE 
LS\ 161 ee 51 al? 
951 061 ae pa "H SPAY YID4 
SS 601 ar 9u9' Lz ay 2 
191 c6t oe OSN* 12 "NH TOAY ILI 
Stl 602 aie 160°L2 "H SOAY Yet 
O61 nUZ es ae "HT S8AV NGL 
= {02 £2 1oc'9z 092 
P= £02 L€2 “a OS£'92 H TOAY IO 
061 7E2 oT 900‘92 "HT OAY AS{Z 
761 922 ay: 1t9-SC "He °OAy puzz 
oot wz 96°S2 252 
661 CC2 a gg7'sr "tH “OAY Psg? 
992 ont ‘fe 1€9°42 VSt 
122 SOE! i; Lus'uz “HT @ay YIhZ (° 303) 
242 912 4 95C'H2 Dz 0 [esquay 


qseu) aung 
asnjyny {eopy 
SCAL-OG quasoig 
mt at eth hest shine anon fe aac “nie Se 
(39) GQuvAIINOD NVvID0 
INI VWUIINID HOUs BNVLSIG 


ysas) vung 


SS eS 


(15) (13) 
Saas dtu 
JNIJOVEaV RU WEL MOLE 133uL1S NOILVIS 307 HOMD3u 
NIIMLIG WOU 
JONVISIG JdNVISIO 


—SSS—S—SSSMSMSMS080”0,. —S——SS—swT—s6=—=@oou_«$m09naS$SaS 


PTQUeL do- 
“y e6eg 


-0- 


“UY 


eee a Ls, Se 


| 
”n 
GS 67£ C9¢ = vostée ast 
= are Z9€ ee Sint "S *OAY 1196 
a hie OnE ie SUL Ce "Ss tOAy UIQ 
ue € 
= hoe Oc€ a £909'9€ VS¢ 
& 962 - OLE oo C97 ‘9E ‘Gg *@ay 17 

OL? hO€ Aes Cred cae "G *@AY 149 DHE 
P Zot a OUL'SE Q! 
eI fl ae | | re 
ro) 7Z1 9S > Tepes SCMG SIOUIIM zt 
N 
= , OSS ; rue 
ee 99 ool on OOL'SE 5 T@AY psE 

= 6 

> 09 NG er oo ood VEE 

99 Oot ee OuU' hE "S "@AY puz 

Ott Ost LO HE “S.0 CAVAI ST Lt yynos 


902 : 
col 612 Bie Comey “HE Seay 4st 
Onz WL2 te 900 HE QE 
Sez 692 - COE “HE tOAY puz Gaze 
i] 
002 hEz — 107 ‘€e "HY S@Ay ple 
let ciz ae fl Oof¢ DIE 
Bil z12 Ti GLL'7E “HC @AY UV 
(| 
721 902 ant G2 °7E “NH *8AY YAS 
Wal S02 ay Oo1‘7ze VIE 
ZZ 902 Fie CUUelt "NH S@AY WAg 
wal 202 can fice 7 "NH SSAy.uie 
ELI L0z or . OFZ t'c HOE (°1u0)) 
eo 202 : oce‘oe “NH *@ay 9g Ol pesqua) 
Ot 
SS a. 
qsa4) oung sos) eung 
DeOIEGe - quasagy SLIIUIS yun 
ee ee eS JNIVeuV NUaUON 1334LS NOULVIS 3Hoz nNowo3u 
(93) Guvazinog nvi0 ante: aera ' 
INIVUIINGD HOUs JONVISIA 


eTQeL goa- 
¢ obey ; , 


SS SCS Te PS a 
fa Guz 612 a EES "Ss “aay 4197 
. hw 7? ei 0585 hh "S "OAV YALL 
es ZEz 992 tt GleS hy "S “ay 4197 
= zz z9z ie Git thy Vth 
. 122 ire 4 Bie SlO*ey "§ "OAV Y1G7 
= 917 0Sz a ae 00h 
= £02 6 ae pe ee: "wAY SweyL tH 00h 
4 812 7st 051 flO 24 "Ceeay 3312 
E 127 Cuz C90'b g6¢ Sl 
= meee 
4 GIl ; 
672 €92 3 oos'ty "S *@Ay YI0Z 
6E2 eH! is ee a aoc 
Cu2 LLU rer Ost ty "S “OAV NGI 
Ol? HO€ aan f19OH “S *@AyV YIOL 
ae 11e ae C94 Or VOE 
107 cle me OS2°O4 Se CLAS ga 
£02 ize 2G eryace "S "@Ay 91 
‘© €62 LUE an ras as "Seg SAVA4ISI 
N L6% Ite re GLU‘6E VE 
Z0€ YEE ings OLE "S "OAV UTI 
aa’ 9ce 0SO‘OE "S *8A4yV YIEl | 
a ee 
cle , 
hue OLE ne Clu OE "S "OAV NAZI D9£ 
6£E cle ra GZL UE "S OAV ITE (74103) 
Cee L9E COL°LE "S °@AV 11905 Ct ANOS 
(97 
SSS SS La Ln a i — Se een 
ae ete Me el) Qn 
JeIA-OS quasaig SLVIUIS Lut) 
sen eres oe nel AAU Hea 133uULS HOIIVIS 3N07 NODIU 
1 
Sure pre swisia Wisi 
LEAR AS SR TRF 
®8TQeL dd- 


_9 e6eg 


co 


SC 


< 
ica 
~Q 
td 
: 
2) 
N 
. 
re) 
fx 
iS 
ee es eee ee eee eee 
ee 
a -- GL9°94 WNIT °s 
052 ; 
(gas 19¢ *45 G29 ‘91 Voh 
€S2 Luz 0S C90'S4 "S “OAV 4162 (ced) 
i 052 OZ C12 ‘Sh V24 91 WHOS 
N Sl 
4594) oung 48945) oung 
aunqny eapy (13) (1)) 
Jeax-(ys quasaity SLIINIS bit 
hpyvetav ML MON 133ULS NOtVIS 3NO? NOPD IU 
a ar a 
HdwWtoag HOU 
(13) GuVAd NOD NVvIDG 
INNING Wot BuVvIstA JIWIST JINVISIA 
SSS eee 
SS a ae 
S9TdeL adD~ 


Z obey 


268 
OVERLAY ZONE: MYRTLE BEACH, §S 


Existing Uses Non-Conforming 


The regulations in this usection shali;apply to Ch ones 
in lieu of the provisions of Section 32-8 for only those 
structures made non-conforming by the application of the 
CP zone designations & Section 32-8 shall apply to Striuee 
tures which were non-conforming under the primary zone 
designation. 


All permanent structures including, but not limited=t6 
buildings, swimming pools, and parking lots located, 

under construction, or permitted seaward of the building 
control line on the date of enactment of this provision 
are’ non-conforming structuresiiin any CP zone. Uses 
these non-conforming structures may continue in their 
present locations. However, the non-conforming structures 
will be subject to the following-regulations: 


(a) Reconstruction (including replacement) of existing 
buildings and swimming pools shall be allowed as 
long as the structures.are not enlarged or expandeds 
do: not jexcéed thesgross. square, footage (exciuauag 
enclosed parking) which existed on the lot before 
the enactment of this ordinance, and do nNGte req uae 
erosion controlistructures prohibited by applica. 
regulations. No reconstruction fof a non-con Gages 
building may be seaward of the existing building 
line. In -addition,> such reconstruction -or Yep iam 
ment of ‘structures 15 aidowcd only if Such news 
tures ‘conform to“all” design” standards; lands cams 
réquirements, parking requirements and drat... 
regulations applicable atiithe time of Teconeteeee 
redevelopment, on replacements, (The anteng 0 Saas 
section is’ to allow the existing buildings tosbemre. 
placed without exceeding lic total gross “Scujgeeeeee 
age and setback encroachment existing -on the goa 
PIBOT TO Bthe passarcao hetiis fo rdanatoce 


(b) Conforming principal use buildings hereafter con- 
structed which exceed 25 feet above grade or additions 
to existing conforming buildings which exceed 25 
feet above grade) willnotiibe allowed if “the™ big 
control setback area of said lot contains @ prigpeeee 
use sbuildiny orgportion thereot 


(c)}, Inijthe evente that a Hurri¢ane; éxplosion, -firaeeee 
other disaster shall damage any parking lot (Somes 
the repair cost wf the parking lot excecds Sixt 
percent of its replacement! cost, reconstruct @imee 


only be allowed 4f design standards, landscap ii 
quirements-and drainage revuldtions are met Siti 
tOMtHe Prigary oni nes tcqul ronments. 


meh tie 
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(d) Nothing in this provision is intended to prevent or 
limit the ability of a property owner to make normal 
repairs or to perform maintenance necessary to keep 
HOD=GOudctManegestructuresvin a safetand’ sound! condi- 
Ulon sine lLNearrepresent, location. 


EYOSZONSGONGLOLUOCIICtures 


Construction and maintenance of temporary or permanent 
erosion control structures are subject to Oceanfront 
Development Standards in Section 32-6, subsection 27 of 
this ordinance. 


PoolsSpecial Exception 


A new swimming pool may be permitted seaward of the build- 
Tiveccie LOM un cmacmimcnvCC  wimex Gent 10M eranted byutne 
Zoning Board of Adjustment pursuant to the procedures of 
SCCLIONS Ss a2 UeupouUpEieetOLrowancwocndl trons: 


Ca) PeNOppocieshaletbe constructedtnearer than twenty (20) 
feet to the present ideal dune crest established by 
Giis, OLdinanee .ameasured (from the «vertical portion 
Or ViewDo me rCouUmie sis GO) inclies., 


SO MONGSpCOWs related stricturnessexcent decks shall be 
allowed. 


iC Paemwands Caningpand gama tiage ssiiht Comply with primary 
ZOMUIe aregul emenus. 


(ei ic Doar sOtmAC Rus timent esha gllimposc suchwaddi1— 
Clon Weredu Gencnes: a5e1t esha il deem necessary eand 
ap O pie comi le Ome hmetor ius ircatiat the pirposes 
airdwouec wr VeSmOmmsmCliSm@OLGifancesare promoted, 


Get INoGvanirancesofvany requirement of the primary dis- 
tmictBresubations onithe YEP’) overlay régulations 
shal ibe granted sin connection with allowance of Ja 
pools vecial exception. 


Vested "Right "Development 
There are two types of vested rights development which 


ange gdedmined pand sparmnutedSthrergh these regulations. 
Eniey sauemadaressed asetol Lows: 


Sie 


(a) 


(b) 
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For a structure proposed to be constructed seaward 
of the building control line to have a vested right 
to proceed with construction following the passage 
of these Coastal Protection (CP) Supplementary Regu- 
lations, the following conditions must be met: 


1. A set of building and structural plans must have 
beem sibmittedeprrorecc ithe etreqtive: dageion 
this ordinance. Such plans must comply with the 
zoning ordinance and building code and must in- 
clude a site plan, exterior building elevations, 
room or unit designs, floor design, amenities 
design’ and if agparking deck ss involveds, jal 
layout and exterior elevations must be shown. 


Z. Construction oOfeatne pro;ect must sueginitrated 
no later than December 4, 1985. 


3.) Once ‘\cOnstructicmetsmeinettated-work-=musionbe 
CONCINUOUS Jon Sthemproyect.. However a pitemitt 
tiple pias eoparemanproOved pUuLSUaTIL LEO. dutiduel 
above, a period of not more than one year :can 
elapse Gétweem tiem 1 ssuancewOt, 4 Gent Pia Gate 
Of “OCCUPANGCye IO eha pha SG eand, :t hey ie pisters Ganon 
Of “CONS GruCctOnmOmma ssl Sodtiarnts ep hicacs, 


For a Structureuwiitcnmrsmon—compommineg east dierecuia 
of thesevrepulatronsmeo shave sanvesced tlie tos pms 
ceed with constructionw for ea i hannedrexpalts Nore 
following condationswmust be met: 


1. The owner of thempropenty musts submit GplansieG 
the Buildings Deparement by April ob telOsS wi 
reflect ithemincenteotmthe vex 25th 2011 de ree 
be expanded vats the time ofits, initia beconsarucs 
tion. Whe buildingemust have been gstructural ye. 3 
designed and constructed to accommodate the planned 
expansTOn ws popecl tical yamtina to lelaiw iencdsl termes 
MUSiCwD caeite te 


e electrical wiring must be appropriately 
located vinathesexipsitins ybuildimg to tie 
in to the proposed addition; 


e plumbing lines and stub-ups should be in- 
Stalled for the planned addition; 


e certification from a structural engineer 
that’ the existing pbuilding 1s “osipncdeand 
constructed to allow for the planned expan- 
Sion shonizonta ly candor verted ly; and 


e fire systems of the existing building must 
be designed and installed to accommodate 
additional expansion (including fire pumps, 
Standpipe systems sind: alarm systems); 


os Construction of the planned and approved expan- 
Sion mua tbe Sint ated by Ary Cee 


~ | oe 


te Setback Impact Allowance 


To relieve some of the development burden which may re- 
SULtL Orr OlecilceappercdtU lone. BelicmeCG mm LeVU la LLOnsmaind 

to promote. removal sof non-contormingwuses fromythe Coastal 
Protection area, minimum sideyard requirements imposed 

by the primaryezonine “disturctmneguhatvons , fare moditied 
ACCOUCIN CEELOMtHemIINDACE  OLeciceDULLaIng —GONErTOLeLine Uupoll 
the useable lotrarea: 


Formelotssbeingomredeyve fopedminetiemnaoweA-5- 1. and A-5=2 
zoning districts which are impacted by the Coastal Pro- 
tectionsOverlayezonesibasecarigunesmponebuilding heights 
permitted before imposing additional sideyard setbacks 

have been increased to allow the property owner greater 
building flexi bilucyawithecheégnemainiunggbuildable area 

duping sunearedevelonmenteasprogess « 


DOmDGOVidestoOrmmamsetbDackmimpacteallowance the schedule 
below indicates Adjusted Base Figures which proportionally 
COMPENS aduemUeCmDLODeC ny sOWNCY LOL eUNece amount «Ot Nis =prop- 
erty impacted sibwethe sGoastahkeRnotection Overlay Zone if 
redevelopment of the lot occurs in a manner in complete 
Contormanceuwith~ dle Godes OfjsthesGitywot Myrtle Beach. 


Percentage, of Rema iting 
Lot Impacted by 


RK 
BuotlarnomGour olesie1ie Height . Adjusted 
After Deduction of Compensation Base Base 
Minium Yard Requirements reer Gent Figure Figure 
0-14 10 40 50 s 
WS =t25 20 40 60 
26=.35 | 30 40 70 
36-45 40 40 80 
46 and more 50 40 90 


* - 
Base Figure: The maximum height a building is permitted to be 


cons trnoteden naithemA> See Aq - wands A-S—2° zoning districts before 
addutvonalusadeyardusctbacK requirements (in excess Of 9/75 teer) 
are imposed in those primary zoning districts. 


** adjusted Base Figure: The adjusted maximum height a building 
is, permittedmtosbemconstnuctea pn gbliepA-ogeweo-lvand@A-5-2. con- 
ing districts before additional sideyard setback requirements 
(in excess of 7.5 feet) are imposed in those primary zoning 
distr 2c Ussandm1Sme Doli cabl cn OMmiyecOmthiosemlousmimpactca bys tie 
UCU MEOVC mlhaveezOncewitc meLCucyvC LODCs iis ademlalncirm@in COMmpLete .COMM- 
EOmManceaWa thd limCodeSswotminceGleyverO ty ntles Roach. 


A= 


ho 
~ 
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(4) SECTION 32-6: EXCEPTIONS AND SUPPLEMENTARY REGULATIONS, 
Subsection 27 is hereby amended to read as 
follows: 


Sséctions27 Oceanfront Development Standards 
Be el nin hte sa ews te ie soso be 4 LES SSS 


OL G1 Purpose and Scope 


“oe is Ahead Purpose 


The purpose of this oceanfront development 
Ordinance is to provide regulations that will 
control erosion, eliminate confusing, cluttered 
and haphazard development on the oceanfront, 

to provide standards of development that will 
preserve and protect the public beach and at 
the same time, protect adjacent private prop- 
erties and to establish a review procedure. 


PAT AEALS 


tO 


Scope 


The provisions of this ordinance shall apply 
OMT ie Sconstruct ton. erection, alteration, 
use, Location, "stze’ and’ materiale sor any sea- 
wall, bulkhead, revetment or other erosion 
control structure ,or anyealteration to the 
Primary sand dune or beach. 


Sections. 7. 2 General Provisions 


ROR Ee A No vertical bulkheads, seawalls or other perma- 
nent ,erosion control structures shall the permitted 
except when erosion eminently threatens permanent . 
improvements, buildings and Swimming pools, which 
existed ion the Subject property on the date thas 
regulation was adopted, or which are constructed 
landward of the predicted fifty (S50) year shore- 
line. 


PAE Pa 


ine) 


Before any erosion control structure is permitted, 
the applicant must demonstrate to the Coastal 
Council and the City of Myrtle Beach that all 
reasonable soft erosion control measures, such as 
Sandscraping, sandbagging, and renourishment from 
an appwoved external sand source, have been at- 
tempted and will not protect the property identi- 
fied as being eminently threatened. Every effort 
must be made to renourish the beach and sand dune 
System from an external sand source approved by 
ther SoutheCarolana! Coastal i Counc; 1 sande the Ep es: 

' of Myrtle Beach, 
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Any permitted erosion control structure shall be 
designed and constructed conforming to guidelines, 
methodology and standard criteria outlined in the 
cororesFrocection Manual") “Uss. Army Coastal Engi- 
neering Research Center, U.S. Government Printing 
Office. For the purpose of this ordinance the 
design storm shall be the ten-year storm. 


All applications for an erosion control structure 
Shall be prepared and stamped by a South Carolina 
Registered Engineer in the field of Civil, Struc- 
tural, or Coastal Engineering. 


No beach sand shall be used for backfill material 
during construction of any erosion control structure 


Any €roSion control structure must be located on 
Puivete property. 


Any sun deck in conjunction with the erosion control 
SLLUC TUT Camus tebe locatedmon pmivatenpnope mia. 


NOwStOrMedrains@or poola drains Shall besallowed 
on the beach. 


ine applicant must provide stairs to the beach 
when an erosion control structure1s-biiit. 


Sandscraping shall be considered as an appropriate 
COMPO CA SSOLuUnTOTM CONE TOSHON Le in lieu Oe sitriic- 
tural control measures. However, sandscraping 
must be conducted in accordance with the beach 
Scraping plan approved by the City of Myrtle Beach 
andethemoouthecarolinas Coastal council: 


Plan Submission and Review Procedures 


Alimeapplicaurons fOr, erosion control structures 
Sod leeDcCesuvmitted in) triplicate tovthe City 
Building Department. At the same time, applica- 
PLOMmMMUStmbesmade ito theeSoutheCarolinasGoastal 
COuncmeasusin ve tniesappuopria tes corms: 


AllSapplicatizon’s jshall be reviewed DiyqrameGasey, 
Sect CeConmmuuccemCONS IS LIiNnvy On amat hema Gymalig Ger. 
mbannancteDaLrector andsPub bice Works Directors 


ThesGity*Stafl*Committce shall evaluate the re- 
Guest COmseeethate lt conforms) 60e them pence alk 
Drove svonmemethevasshalvereport their efindines "to 
Thce lus dangeOiin Giwieeethe: applicant sina ethe 
Sout heG@a1olmia "eoastalrecouncil. “They may recom- 
mMendma svenmlaCiveSmcvOmtlicnapplureant.: 


Lyte 
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The Building Official shall not issue a build- 
ing permit without the approval of both the 
City Staff Committee and the South Carolina 
Coastal Council. Any appeals shall be to the 
Zoning Board of Adjustment. 


EXISTING erosion oncrol otructcure 
Permie for seve 


A permit is required to repair existing erosion 
control structures. However, if the cost of re- 
pair will exceed fifty (50) percent of the value 
of the structure at the time of the application, 
the criteriavin ithe general provisions twil Magee 
A written request to irepair must be ’submitted 

To “CheseB ic oer et C.- aris. 


(5), ‘Ordinance No. 84-16) adaptedmong\ praia lL? 1984 is hereby repealed. 


(6) This ordinance shall not become effective until March 4, 


Lo S50 


SIGNED, SEALEDVAND  ARDCRREDIREY 9G lye OUNG lieth 


J 
MOL OO PLES 


All ecite: 


IStReadine. y 


day of 


a AES paste 


J wie, we oe 
at cvan Fal aepy st 
Seoul VP A 


Council Memb Tey 


(acres ay 


Council Member 


Council Member 


Council Member 
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Ordinance Number 


AN ORDINANCE AMENDING THE KILL DEVIL HILLS TOWN CODE 


CHAPTER 20 - ZONING 


BE IT ORDAINED by the Kill Devil Hills Board of Commissioners that 
Chapter 20 - Zoning, Article IIA, OFRA-6 Residential Zone shall be amended 


by deleting and repealing Article IIA and adopting in lieu thereof the 
following: 


CHAPTER 20 - ZONING 
ARTICLE IIA 
OCEAN IMPACT RESIDENTIAL ZONE 


Section 20-10.1 INTENT 


In an effort to promote health, safety, and welfare and to limit the level 
of peril to the public welfare associated with dwellings and other structures 
located in that part of Kill Devil Hills that borders on the Atlantic Ocean 
and which is subject to tropical storms, storm surge, hurricane, extra tropical 
storms, and shoreline migration, the guidelines of this section are hereby 
established. 


Section 20-10.1 (a) PERMITTED USES 


In the OIR Zone, buildings and or land shall be used for the following 
purposes and none other: 


a) Single-family dwellings; 

b) Multiple family dwellings 

c) Hotels, motel and on-site accesory uses 

d) Accessory buildings; 

e) Home occupations that meet the guidelines of Section 20-16 (a); 


f) Publically owned access area, beach bath-houses and recreational 
parks shall be permitted uses; 


g) Fishing Piers 
Section 20-10.1 (b) PROHIBITED USES 
a) Cottage courts, mobile homes, trailers, trailer parks, and modular 


homes in excess of duplex structures, as defined in Section 20-1, 
shall not be permitted use in this zone. 


Section 


a) 


b) 


c) 


d) 


Section 


a) 


b) 


c) 


d) 


e) 
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20-10.2 BUILDING HEIGHT LIMITS 


No structure in this zone shall exceed a living space height 
of thirty-five feet, regardless of the type of construction 
used. Any space resulting from the addition of the roof of 
such structures shall not be utilized for living space or 
anything other than storage. 


No structure shall have more than three levels in height of 
living space. 


No structure shall exceed a total height greater than forty- 
two feet above the finished grade. (6-5-81, §& 2.) 


Building height shall be measured as defined in 20-1. 
20-10.3 SITE REQUIREMENTS 


A minimum building site shall be fifteen-thousand (15,000) 
square feet in area. Such parcels shall have a minimum 
width of fifty (50) feet. 


Duplex structures - structures designed for two independent 
dwelling units per building shall have a lot size of at least 
twenty-thousand (20,000) square feet. 


All land developed for multi-family use in excess of a duplex 
shall not exceed a maximum density of six units per acre or a 
density factor of 1/6 acre per independent living unit. 

(7260 sq.ft.) 


All land developed for hotel or motel use shall conform to 
the following guidelines: 


1) Hotel/Motel Unit Defined - a hotel or motel unit shall be. 
defined as one room or rooms connected together constituting 


a separate, independent housekeeping establishment for rent 
or lease on a daily, weekly, or longer basis and not contain- 
ing independent cooking or kitchen facilities. 


2) Hotel/Motel Density - the maximum allowable density for hotel/ 
motel land use shall be 24 units per acre or 1/24 acre per unit. 


Exceptions - Where a lot or parcel of land having a width of fifty 
feet and a depth of not more than one hundred feet was of record 
at the time of passage of the ordinance from which this chapter is 
derived, such lot may be occupied by one family; provided, that 
minimum side, front and rear yard requirements set out in sections 
20-14 to 20-16 are complied with. (6-5-81 & chy) 


f) 


g) 


ear | 


Lot Coverage - All land use in the Ocean Impact Residential 
District shall be limited to a maximum lot coverage of not more 
than 65% of the site west of the first line of stable vegetation. 


All minimum lot size requirements and site measurements shall 

be based on the amount of useable land. Useable land is defined 
as the entire amount of land extending to each property line on 
the north, south, west and on the east to the rear lot line, which 
is the first line of vegetation west of the high water mark. 


Section 20-10.4 YARDS - SIDES 


The following regulations shall apply to side yards in the OIR-II Zone; 


a) 


b) 


c) 


d) 


e) 


Section 


a) 


The minimum side yard setback requirement on a lot of fifty (50) 
feet or less in width shall be ten (10) feet from each side. 


For all lots seventy-five (75) feet to ninety-nine (99) in width 
the minimum side yard widths shall be as follows: 


1) Single level construction - 10 feet each side 
2) Double or triple level construction - 12 feet on each side 


For all lots 100 or greater feet in width the minimum side yard 
setback shall be as follows: 


1) Single level construction - 10 feet on each side 
2) Double level construction - 12.5 feet on each side 
3) Triple level construction - 15 feet on each side 


Side Yard Buffer - All multi-family dwellings in excess of a 

duplex and hotels and motels shall install and maintain a vegetative 
buffer of evergreen, salt tolerant species along the side yards of 
useable property in conjunction with multi-family development in this 
zone, and such may be located with-in the area of the required set- 
back lines. 


Side Yard Parking Prohibited - The use of side yard setback areas 
for parking of vehicles is not permitted. 


20-10.6 YARDS - FRONT AND REAR 


All oceanfront lots shall front on Highway 12 (Virginia Dare Trail) 
and all structures erected on these lots shall be set back from the 
front property line a minimum of 30 feet. Font yard parking shall 
be a permitted use provided all parking areas maintain a 30' setback 
from the front property line. 
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b) Lots that border the Atlantic Ocean shall be designated as 
having a rear yard on the Atlantic Ocean. 


c) For each lot developed that has a rear yard on the Atlantic 
Ocean, the rear yard shall be determined by the setback 
multiplier established for ocean hazard areas of environmental 
concern (AEC) as administered by the local permit officer re- 
presenting the N.C. Office of Coastal Management, (N.C.Coastal 
Area Management Act of 1974). 


Section 20-10.7 CORNER LOTS 
The following regulations shall apply to corner lots in the OIR-II Zone: 


a) The side yard setback for corner lots on the OIR-II Zone shall 
be fifteen (15) feet, on those sides that abut a street. 


Section 20-10.8 SIGNS (See Sec. 20-59) 
Section 20-10.9 OFF STREET PARKING (See Sec. 20-73) 
Section 20-10.10 EXISTING STRUCTURES 


All structures and development projects officially in the planning process 
and submitted to the Planning Director's office and recorded as received prior 
to 12:00 p.m. o'clock on December 9, 1985 or under construction, or completed 
prior to December 9, 1985 at 12:00 p.m. o'clock shall be considered existing 
non-conforming uses and in the event that a natural disaster or accidental 
occurence leads to extensive damage or destruction of an existing, non-conform- 
ing use, that structure or use may be repaired or replaced to 100% of its 
status as of December 9, 1985 but no greater. Any proposed addition or 
alteration to a non-conforming use or structure must conform with existing 
guidelines at the date the expansion is proposed. 


This Amendment to Chapter 20 - ZONING, ARTICLE IIA, OCEAN IMPACT RESIDENTIAL 
ZONE of the Kill Devil Hills Town Code shall take effect the qt day of 
17.00 O'clock 54. 1985. Adopted and passed by the Board of Commissioners 
of Kill Devil Hills at a regular Board meeting held the gt day of Decesby 
TEL UGo VED VearvoLenor oS in favor and O opposed. 


Lowell M. Perry, Mayor 


SEAL 
Tollas o Moro 


ATTEST: Drv Kindo 


\ 


ae E. Quidle¢ a 


Clerk 


IB be) 


APPROVED AS TO FORM: 


ee EEE 


Wallace H. McCown 
Town Attorney 


The undersigned certifies that the foregoing official amendment 
designated AN ORDINANCE AMENDING THE KILL DEVIL HILLS TOWN CODE, 
CHAPTER 20 ZONING, ARTICLE IIA, was filed in the Kill Devil Hills 
Ordinance Book on the fal day Of Dycemnfoes , 1985, at 1:45 


a 


o'clock P m. 


Mary E. Quidley, Clerk 
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NORTH CAROLINA 
DIVISION OF EMERGENCY MANAGEMENT 


MODEL FLOOD DAMAGE PREVENTION ORDINANCE 


ARTICLE 1. STATUTORY AUTHORIZATION, FINDINGS OF FACT, PURPOSE AND 
OBJECTIVES 


SECTION A. STATUTORY AUTHORIZATION 


The Legislature of the State of North Carolina has in Part 6 Articles 2) sot 
Chapter 143; Parts 3, 5, and 8 of Article 19 of Chapter 160A; and Article 8 of 
Chapter 160A of the N. C. General Statutes, delegated the responsibility to 
local governmental units to adopt regulations designed to promote the public 
health, safety, and general welfare of its citizenry. Therefore, the 
(governing body) of (local 
unit), North Carolina, does ordain as follows: 


SECTION B. FINDINGS OF FACT 


(1) The flood hazard areas of (local unit) are subject 
to periodic inundation which results in loss of life, property, health 
and safety hazards, disruption of commerce and governmental services, 
extraordinary public expenditures of flood protection and relief, and 
impairment of the tax base, all of which adversely affect the public 
health, safety and general welfare. 


(2) These flood losses are caused by the cumulative effect of obstructions in 
flood plains causing increases in flood heights and velocities, and by 
the occupancy in flood hazard areas by uses vulnerable to floods or 
hazardous to other lands which are inadequately elevated, floodproofed, 
or otherwise unprotected from flood damages. 


SECTION C. STATEMENT OF PURPOSE 


It is the purpose of this ordinance to promote the public health, safety and 
general welfare and to minimize public and private losses due to flood 
conditions in specific areas by provisions designed to: 


(1) Restrict or prohibit uses which are dangerous to health, safety and 
property due to water or erosion hazards, or which result in damaging 
increases in erosion or in flood heights or velocities; 


(2) require that uses vulnerable to floods, including facilities which serve 
such uses, be protected against flood damage at the time of initial 
construction; 


(3) control the alteration of natural flood plains, stream channels, and 
natural protective barriers which are involved in the accommodation of 
flood waters; 


281 


(4) control filling, grading, dredging and other development which may 
increase erosion or flood damage; and, 


(5) prevent or regulate the construction of flood barriers which will 
unnaturally divert flood waters or which may increase flood hazards to 


other lands. 


SECTION D. QBJECTIVES 
The objectives of this ordinance are: 
(1) to protect human life and health; 


(2) to minimize expenditure of public money for costly flood control 
projects; 


(3) to minimize the need for rescue and relief efforts associated with 
flooding and generally undertaken at the expense of the general public; 


(4) to minimize prolonged business interruptions, 


(S) to minimize damage to public facilities and utilities such as water and 
gas mains, electric, telephone and sewer lines, streets and bridges 
located in flood plains; 


(6) to help maintain a stable tax base by providing for the sound use and 
development of flood prone areas in such a manner as to minimize flood 
blight areas; and, 


(7) to insure that potential home buyers are notified that property is inka 
flood area. 


ARTICLE 2. DEFINITIONS 


Unless specifically defined below, words or phases used in this ordinance 
shall be interpreted so as to give them the meaning they have in common usage 
and to give this ordinance its most reasonable application. 


"Appeal" means a request from a review of the local administrator's 
interpretation of any provision of this ordinance or a request for a variance. 


Addition (to an existing building)" means any walled and roofed expansion to 


the perimeter of a building in which the addition is connected by a common 
load-bearing wall other than a fire wall. Any walled and roofed addition 
which is connected by a fire wall or is separated by independent perimeter 
load-bearing walls is new construction. 


"Area of shallow flooding" means a designated AO or VO 2one on a community's 

Flood Insurance Rate Map (FIRM) with base flood depths from one to three feet 
where a clearly defined channel does not exist, where the path of flooding is 
unpredictable and indeterminate, and where velocity flow may be evident. 
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"Area of special flood hazard" is the land in the flood plain within a 
community subject to a one percent or greater chance of flooding in any given 
year. 


"Base flood" means the flood having a one percent chance of being equaled or 
exceeded in any given year. 


"Basement" means that lowest level or story which has its floor subgrade on 
all sides. 


"Breakaway wall" means a wall that is not Part of the structural support of 
the building and is intended through its design and construction to collapse 
under specific lateral loading forces without causing damage to the elevated 
portion of the building or the supporting foundation system. A breakaway wall 
shall have a design safe loading resistance of not less than 10 and no more 
than 20 pounds per square foot. A wall with loading resistance of more than 
20 pounds per square foot requires an architect or professional engineer's 
certificate. 


"Building" means any structure built for support, shelter, or enclosure for 
any occupancy or storage. 


"Coastal High Hazard Area" means the area subject to high velocity waters 
caused by, but not limited to, hurricane wave wash. The area is designated on 
ea FlRMeaseZone Vij)-3,~VEsor V. 


"Development" means any man-made change to improved or unimproved real estate, 
including, but not limited to, buildings or other structures, mining, 
dredging, filling, grading, paving, excavation or drilling operations. 


"Elevated building" means a non-basement building built to have the lowest 
floor elevated above the ground level by means of fill, solid foundation 
perimeter walls, pilings, columns (posts and piers), shear walls, or breakaway 
walls. 


"Existing manufactured home park or manufactured home subdivision" means a 
parcel (or contiguous parcels) of land divided into two or more manufactured 


home lots for rent or safe for which the construction of facilities for 
servicing the lot on which the manufactured home is to be affixed (including 
at a minimum, the installation of utilities, either final site grading or the 
pouring of concrete pads, and the construction of streets) is completed before 
the effective date of this ordinance. 


"Flood" or "flooding" means a general and temporary condition of partial or 
complete inundation of normally dry land areas from: 


(1) the overflow of inland or tidal waters; and, 


(2) the unusual and rapid accumulation of runoff of surface waters 
from any source. 
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"Flood Hazard Boundary Map (FHBM)" means an official map of a community, 


issued by the Federal Emergency Management Agency, where the boundaries of the 
areas of special flood hazard have been defined as Zone A. 


"Flood Insurance Rate Map (FIRM)" means an official map of a community, on 
which the Federal Emergency Management Agency has delineated both the areas of 
special flood hazard and the risk premium zones applicable to the community. 


"Flood Insurance Study" is the official report provided by the Federal 
Emergency Management Agency. The report contains flood profiles, as well as 
the Flood Boundary Floodway Map and the water surface elevation of the base 


flood. 


"Floodway" means the channel of a river or other watercourse and the adjacent 
land areas that must be reserved in order to discharge the base flood without 
cumulatively increasing the water surface elevation more than one foot. 


"Floor" means the top surface of an enclosed area in a building (including 
basement), i.e., top of slab in concrete slab construction or top of wood 
flooring in wood frame construction. The term does not include the floor of a 
garage used solely for parking vehicles. 


"Functionally dependent facility" means a facility which cannot be used for 
its intended purpose unless it is located or carried out in close proximity to 


water, such as a docking or port facility necessary for the loading and 
unloading of cargo or passengers, shipbuilding, ship repair, or seafood 
processing facilities. The term does not include long-term storage, 
manufacture, sales, or service facilities. 


"Highest Adjacent Grade" means the highest natural elevation of the ground 
surface, prior to construction, next to the proposed walls of the structure. 


"Levee" means a man-made structure, usually an earthen embankment, designed 
and constructed in accordance with sound engineering practices to contain, 
control, or divert the flow of water so as to provide protection from 
temporary flooding. 


"Levee System" means a flood protection system which consists of a levee or 
levees, and associated structures, such as closure and drainage devices, which 
are constructed and operated in accordance with sound engineering practices. 


"Lowest Floor" means the lowest floor of the lowest enclosed area (including 
basement). An unfinished or floor resistant enclosure, usable solely for 
parking of vehicles, building access or storage in an area other than a 
basement area is not considered a building's lowest floor provided that such 
enclosure is not built so as to render the structure in violation of the 
applicable non-elevation design requirements of this ordinance. 


"Manufactured home" means a structure, transportable in one or more sections, 
which is built on a permanent chassis and designed to be used with or without 
a permanent foundation when connected to the required utilities. The term 
also includes park trailers, travel trailers, and similar transportable 


284 


structures placed on a site for 180 consecutive days or longer and intended to 
be improved property. 


"Manufactured home park or subdivision" means a parcel (or contiguous parcels) 
of land divided into two or more manufactured home lots for rent or sale. 


"Mean Sea Level" means the average height of the sea for all stages of the 
tide. It is used as a reference for establishing various elevations within 
the flood plain. For purposes of this ordinance, the term is synonymous with 
National Geodetic Vertical Datum (NGVD). 


"National Geodetic Vertical Datum (NGVD)" as corrected in 1929, is a vertical 
control used as a reference for establishing varying elevations within the 
flood plain. 


"New Construction" means structures for which the "start of construction" 
commenced on or after the effective date of this ordinance. 


"Remedy a Violation" means to bring the structure or other development into 
compliance with State or local flood plain management regulations, or, if this 
is not possible, to reduce the impacts of its noncompliance. Ways that 
impacts may be reduced include protecting the structure or other affected 
development from flood damages, implementing the enforcement provisions of the 
ordinance or otherwise deterring future similar violations, or reducing 
Federal financial exposure with regard to the structure or other development. 


"Sand dunes" means naturally occurring accumulations of sand in ridges or 
mounds landward of the beach. 


"Start of construction" (for other than new construction or substantial 
improvements under the Coastal Barrier Resources Act (16 U.S.C. §3501 et 
seq.), includes substantial improvement, and means the date the building 
permit was issued, provided the actual start Grtconstruccion,, repair, 
reconstruction, or improvement was within 180 days of the permit date. The 
actual start means the first placement of permanent construction of a 
structure (including a manufactured home) on a site, such as the pouring of 
slabs or footings, installation of piles, construction of columns, or any work 
beyond the stage of excavation or the placement of a manufactured home on a 
foundation. Permanent construction does not include land preparation, such as 
clearing, grading and filling: nor does it include the installation of streets 
and/or walkways; nor does it include excavation for a basement, footings, 
piers or foundations or the erection of temporary forms; nor does it include 
the installation on the property of accessory buildings, such as garages or 
sheds not occupied as dwelling units or not part of the main structure. 


"Structure" means a walled and roofed building that is principally above 
ground, a mobile home, a gas or liquid storage tank, or other man-made 
facilities or infrastructures. 


"Substantial improvement" means any repair. reconstruction, or improvement of 
a structure, within any twelve month period, where the cost equals or exceeds 
fifty percent of the market value of the structure. either (1) before the 
improvement or repair is started, or (2) if the structure has been damaged and 
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is being restored, before the damage occurred. For the purposes of this 
definition, "substantial improvement" is considered to occur when the first 
alteration of any wall, ceiling, floor, or other structural part of the 
building commences, whether or not that alteration affects the external 
dimensions of the structure. The term does not, however, include either (1) 
any project for improvement of a structure to comply with existing state and 
local health, sanitary, or safety code specifications which are solely 
necessary to assure safe living conditions, or (2) any alteration of a 
structure listed on the National Register of Historic Places or a State 
Inventory of Historic Places. 


"Variance" is a grant of relief to a person from the requirements of this 
ordinance which permits construction in a manner otherwise prohibited by this 
ordinance where specific enforcement would result in unnecessary hardship. 


"Violation" means the failure of a structure or other development to be fully 
compliant with the community's flood plain management regulations. A 
structure or other development without the elevation certificate, other 
certifications, or other evidence of compliance required in Articles 4 and 5 
is presumed to be in violation until such time as that documentation is 
provided. 


ARTICLE 3. GENERAL PROVISIONS 


SECTION A. LANDS TO WHICH THIS ORDINANCE APPLIES 


This ordinance shall apply to all areas of special flood hazard within the 
jurisdiction of (local sunlit}: 


SECTION B. BASIS FOR ESTABLISHING THE AREAS OF SPECIAL FLOOD HAZARD 

The areas of special flood hazard identified by the Federal Emergency 
Management agency in its , dated . 

, with accompanying maps and other supporting data, and 

any revision thereto are adopted by reference and declared to be a part of 
this ordinance. 


SECTION C. ESTABLISHMENT OF DEVELOPMENT PERMIT 


A Development Permit shall be required in conformance with the provisions of 
this ordinance prior to the commencement of any development activities. 
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SECTION D. COMPLIANCE 


No structure or land shall hereafter be located, extended, converted or 
structurally altered without full compliance with the terms of this ordinance 
and other applicable regulations. 


SECTION E. ABROGATION AND GREATER RESTRICTIONS 


This ordinance is not intended to repeal, abrogate, or impair any existing 
easements, covenants, or deed restrictions. However, where this ordinance and 
another conflict or overlap, whichever imposes the more stringent restrictions 
shall prevail. 


SECTION F. INTERPRETATION 
In the interpretation and application of this ordinance all provisions shall 
be: (1) considered as minimum requirements: (2) liberally construed in favor 
of the governing body, and; (3) deemed neither to limit nor repeal any other 
powers granted under state statutes. 


SECTION G. WARNING AND DISCLAIMER OF LIABILITY 


The degree of flood protection required by this ordinance is considered 
reasonable for regulatory purposes and is based on scientific and engineering 
considerations. Larger floods can and will occur on rare occasions. Flood 
heights may be increased by man-made or natural causes. This ordinance does 
not imply that land outside the areas of special flood hazard or uses 
permitted within such areas will be free from flooding or flood damages. This 
ordinance shall not create liability on the part of (locaimunit) 
or by any officer or employee thereof for any flood damages that result from 
reliance on this ordinance or any administrative decision lawfully made 
thereunder. 


SECTION H. PENALTIES FOR VIOLATION 


Violation of the provisions of this ordinance or failure to comply with any of 
its requirements, including violation of conditions and safeguards established 
in connection with grants of variance or special exceptions, shall constitute 
a misdemeanor. Any person who violates this ordinance or fails to comply with 
any of its requirements shall, upon conviction thereof, be fined not more than 
$50.00 or imprisoned for not more than 90 days, or both. Each day such 
violation continues shall be considered a separate offense. Nothing herein 
contained shall prevent the (local unit) from taking 
such other lawful action as is necessary to prevent or remedy any violation. 
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ARTICLE 4. ADMINISTRATION 


SECTION A. DESIGNATION OF LOCAL ADMINISTRATOR 


The (local administrator) is hereby appointed to 
administer and implement the provisions of this ordinance. 


SECTION B. DEVELOPMENT PERMIT AND CERTIFICATION REQUIREMENTS 


Application for a Development Permit shall be made to the local administrator 
on forms furnished by him or her prior to any development activities. The 
Development Permit may include, but not be limited to plans in duplicate drawn 
to scale showing: the nature, location, dimensions, and elevations of the 
area in question: existing or proposed structures; and the location of -fihh, 
materials storage areas and drainage facilities. Specifically, the following 
information is required: 


(1) Where base flood elevation data is provided in accordance with Article a, 
Section C (10), the application for a development permit within the Zone 
A on the Flood Insurance Rate Map shall show: 


(a) the elevation (in relation to mean sea level) of the lowest floor 
(including basement) of all new and substantially improved 
structures, and 


(b) if the structure has been floodproofed in accordance with Article 3, 
Section B (2), the elevation (in relation to mean sea level) to 
which the structure was floodproofed. 


(2) Where the base flood elevation data is not provided the application for a 
development permit must show construction of the lowest floor at least 2 
feet above the highest adjacent grade. 


(3) Where any watercourse will be altered or relocated as a result of 
proposed development, the application for a development permit shall 
include: a description of the extent of watercourse alteration or 
relocation; an engineering report on the effects of the proposed project 
on the flood-carrying capacity of the watercourse and the effects on 
properties located both upstream and downstream; and a map showing the 
location of the proposed watercourse alteration or relocation. 


(4) When a structure is floodproofed, the applicant shall provide a 
certificate from a registered professional engineer or architect that the 
non-residential floodproofed structure meets the floodproofing criteria 
in. Article 5, Section=Be(2)« 


(5) A floor elevation or floodproofing certification is required after the 
lowest floor is completed, or in instances where the structure is subject 
to the regulations applicable to Coastal High Hazard Areas, after 
placement of the horizontal structural members of the lowest floor. 
Within twenty-one (21) calendar days of establishment of the lowest floor 
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elevation, or floodproofing by whatever construction means, or upon 
placement of the horizontal structural members of the lowest floor, 
whichever is applicable, it shall be the duty of the permit holder to 
submit to the local administrator a certification of the elevation of the 
lowest floor, or floodproofed elevation, or the elevation of the bottom 
of the horizontal structural members of the lowest floor, whichever is 
applicable, as built, in relation to mean sea level. Said certification 
shall be prepared by or under the direct supervision of a registered land 
surveyor or professional engineer and certified by same. When 
floodproofing is utilized for a particular building, said certification 
shall be prepared by or under the direct supervision of a professional 
engineer or architect and certified by same. Any work done within the 
twenty-one (21) day calendar period and prior to submission of the 
certification shall be at the permit holder’s risk. The local 
administrator shall review the floor elevation survey data submitted. 
Deficiencies detected by such review shall be corrected by the permit 
holder immediately and prior to further progressive work being permitted 
to proceed. Failure to submit the survey or failure to make said 
corrections required hereby shall be cause to issue a stop-work order for 
the project. 


SECTION C. DUTIES AND RESPONSIBILITIES OF THE LOCAL ADMINISTRATOR 


VULIEDoS AND KREOPUNO LD ttt SON 


Duties of the (local administrator) shall include, 
but not limited to: 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Review all development permits to assure that the permit requirements of 
this ordinance have been satisfied. 


Advise permittee that additional federal or state permits may be 
required, and if specific federal or state permits are known, require 
that copies of such permits be provided and maintained on file with the 
development permit. 


Notify adjacent communities and the N.C. Department of Crime Control and 
Public Safety, Division of Emergency Management, State Coordinator for 
the National Flood Insurance Program, prior to any alteration or 
relocation of a watercourse, and submit evidence of such notification to 
the Federal Emergency Management Agency. 


Assure that maintenance is provided within the altered or relocated 
portion of said watercourse so that the flood-carrying capacity is not 
diminished. 


Prevent encroachments within floodways unless the certification and flood 
hazard reduction provisions of Article 5 are met. 


Verify and record the actual elevation (in relation to mean sea level) of 
the lowest floor (including basement) of all new or substantially 
improved structures, in accordance with Article 4, Sectton-Bik(S) . 


(7) 


(8) 


(9) 


(10) 


(11) 


tes) 


(13) 
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Verify and record the actual elevation (in relation to mean sea level) to 
which the new or substantially improved structures have been 
floodproofed, in accordance with Article 4, Section (5). 


In Coastal Hazard Areas, certification shall be obtained from a 
registered professional engineer or architect that the structure is 
securely anchored to adequately anchored pilings or columns in order to 
withstand velocity waters and hurricane wave wash. 


In Coastal High Hazard Area, the local administrator shall review plans 
for adequacy of breakaway walls in accordance with Article 5, Section B 


(5) (h). 


When floodproofing is utilized for a particular structure, the local 
administrator shall obtain certifications from a registered professional 
engineer or architect in accordance with Article 5, Section B (2). 


Where interpretation is needed as to the exact location of boundaries of 
the areas of special flood hazard (for example, where there appears to be 
a conflict between a mapped boundary and actual field conditions), the 
local administrator shall make the necessary interpretation. The person 
contesting the location of the boundary shall be given a reasonable 
opportunity to appeal the interpretation as provided in this article. 


When base flood elevation data or floodway data has not been provided in 
accordance with Article 3, Section B, then the local administrator shall 
obtain, review and reasonably utilize any base flood elevation data and 
floodway data available from a federal, state or other source, including 
data developed pursuant to Article 5, Section D (4) in order to 
administer the provisions of this ordinance. 


All records pertaining to the provisions of this ordinance shall be 
maintained in the office of the local administrator and shall be open for 
public inspection. 


SECTION D. ADMINISTRATIVE PROCEDURES 


(1) 


(2) 


Inspections of Work in Progress: As the work pursuant to a permit 
progresses, the local administrator shall make as many inspections of the 


work as may be necessary to ensure that the work is being done according 
to the provisions of the local ordinance and the terms of the permit. In 
exercising this power, the administrator has a right, upon presentation 
of proper credentials, to enter on any promises within the territorial 
jurisdiction at any reasonable hour for the purposes of inspection or 
other enforcement action. 


Stop Orders: Whenever a building or part thereof is being constructed, 
reconstructed, altered or repaired in violation of this ordinance, the 
administrator may order the work to be immediately stopped. The stop 
order shall be in writing and directed to the person doing the work. The 
stop order shall state the specific work to be stopped, the specific 
reasons for the stoppage, and the conditions under which the work may be 
resumed. Violation of a stop order constitutes a misdemeanor. 


(3) 


(4) 


(5) 


(6) 


GD), 


(8) 
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Revocation of Permits: The local administrator may revoke and require 
the return of the development permit by notifying the permit holder in 
writing stating the reason for the revocation. Permits shall be revoked 
for any substantial departure from the approved application, plans, or 
specifications; for refusal or failure to comply with the requirements of 
state or local laws; or for false statements or misrepresentations made 
in securing the permit. Any permit mistakenly issued in violation of an 
applicable state or local law may also be revoked. 


Periodic Inspections: The local administrator and each member of his 
inspections department shall have a right, upon presentation of proper 
credentials, to enter on any premises within the territorial jurisdiction 
of the department at any reasonable hour for the purposes of inspection 
or other enforcement action. 


Violations to be Corrected: When the local administrator finds 
violations of applicable state and local laws, it shall be his duty to 
notify the owner of the building of the violation. The owner shall 
immediately remedy the violations of law. 


Actions in Event of Failure to take Corrective Action: If the owner of a 
building or property shall fail to take prompt corrective action, the 
administrator shall give him written notice, by certified or registered 
mail to his last known address or by personal service: 


(a) That the building or property is in violation of the Flood Damage 
Prevention Ordinance; 


(b) That a hearing will be held before the local administrator at a 
designated place and time, not later than 10 days after the date of 
the notice, at which time the owner shall be entitled to be heard in 
person or by counsel and to present arguments and evidence 
pertaining to the matter: and, 


(c) That following the hearing, the local administrator may issue such 
order to alter, vacate, or demolish the building; or to remove Fite 
as appears appropriate. 


Order to take Corrective Action: If, upon a hearing held pursuant to the 
notice prescribed above, the administrator shall find that the building 
or development is in violation of the Flood Damage Prevention Ordinance, 
he shall make an order in writing to the owner, requiring the owner to 
remedy the violation, within such period, not less than 60 days, as the 
administrator may prescribe; provided, that where the administrator finds 
that there is imminent danger to life or to other property, he may order 
that corrective action be taken in such lesser period as may be feasible. 


Appeal: Any owner who has received an order to take corrective action 
may appeal from the order to the local elected governing body by giving 
notice of appeal in writing to the administrator and the clerk within 10 
days following issuance of the final order. In the absence of an appeal, 
the order of the administrator shall be final. The local governing body 
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shall hear an appeal within a reasonable time and may affirm, modify and 
affirm, or revoke the order. 


(9) Failure to Comply with Order: If the owner of a building or property 
fails to comply with an order to take corrective action from which no 


appeal has been taken, or fails to comply with an order of the governing 
body following an appeal, he shall be guilty of a misdemeanor and shall 
be punished in the discretion of the court. 


SECTION E. VARIANCE PROCEDURES 


(1) The (appeal board) as established by 
(local unit) shall hear and decide appeals and 
requests for variances from the requirements of this ordinance. 


(2) Any person aggrieved by the decision of the 
(appeal board) or any taxpayer may appeal such decision to the Court, as 
provided in Chapter 7A of the N. C. General Statutes. 


(3) Variances may be issued for the reconstruction, rehabilitation or 
restoration of structures listed on the National Register of Historic 
Places or the State Inventory of Historic Places without regard to the 
procedures set forth in the remainder of this section. 


(4) In passing upon such applications, the (appeal 
board) shall consider all technical evaluations, all relevant factors, 


all standards specified in other sections of this ordinance, and: 


(a) the danger that materials may be swept onto other lands to the 
injury of, othexs® 


(b) the danger to life and property due to flooding or erosion damage; 


(c) the susceptibility of the proposed facility and its contents to 
flood damage and the effect of such damage on the individual owner; 


(d) the importance of the services provided by the proposed facility to 
the community; 


(e) the necessity to the facility of a waterfront location, where 
applicable; 


(f) the availability of alternative locations, not subject to flooding 
or erosion damage, for the proposed use; 


(g) the compatibility of the proposed use with existing and anticipated 
development ; 


(h) the relationship of the proposed use to the comprehensive plan and 
flood plain management program for that area; 


(i) the safety of access to the property in times of flood for 
ordinary and emergency vehicles; 


(j) 


(k) 


(5) Upon 
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the expected heights, velocity, duration, rate of rise and sediment 
transport of the flood waters and the effects of wave action, if 
applicable, expected at the site; and, 


the costs of providing governmental services during and after flood 
conditions including maintenance and repair of public utilities and 
facilities such as sewer, gas, electrical, and water systems, and 
streets and bridges. 


consideration of the factors listed above and the purposes of this 


ordinance, the (appeal board) may attach such 
conditions to the granting of variances as it deems necessary to further 
the purposes of this ordinance. 


(6) Variances shall not be issued within any designated floodway if any 
increase in flood levels during the base flood discharge would result. 


(7) Conditions for Variances: 


(a) 


(dD) 


(c) 


(d) 


ARTICLE 5. 


SECTION A. 


Variances shall only be issued upon a determination that the 
variance is the minimum necessary, considering the flood hazard, to 
afford relief. 


Variances shall only be issued upon (i) a showing of good and 
sufficient cause, (ii) a determination that failure to grant the 
variance would result in exceptional hardship, and; (iii) a 
determination that the granting of a variance will not result in 
increased flood heights, additional threats to public safety, 
extraordinary public expense, create nuisance, cause fraud on or 
victimization of the public, or conflict with existing local laws or 
ordinances. 


Any applicant to whom a variance is granted shall be given written 
notice specifying the difference between the base flood elevation 
and the elevation to which the structure is to be built anda 
written statement that the cost of flood insurance will be 
commensurate with the increased risk resulting from the reduced 
lowest floor elevation. Such notification shall be maintained with 
a record of all variance actions. 


The local administrator shall maintain the records of all appeal 


actions and report any variances to the Federal Emergency Management 
Agency upon request. 


PROVISIONS FOR FLOOD HAZARD REDUCTION 


GENERAL STANDARDS 


In all areas of special flood hazard the following provisions are required: 
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(1) All new construction and substantial improvements shall be anchored to 
prevent flotation, collapse or lateral movement of the structure; 


(2) Manufactured homes shall be anchored to prevent flotation, collapse, or 
lateral movement. Methods of anchoring may include, but are not limited to, 
use of over-the-top or frame ties to ground anchors. This standard shall be 
in addition to and consistent with applicable state requirements for resisting 
wind forces; 


(3) All new construction and substantial improvements shall be constructed 
with materials and utility equipment resistant to flood damage; 


(4) All new construction or substantial improvements shall be constructed by 
methods and practices that minimize flood damages; 


(S) Electrical, heating, ventilation, plumbing, air conditioning equipment, 
and other service facilities shall be designed and/or located so as to prevent 
water from entering or accumulating within the components during conditions of 
flooding; 


(6) All new and replacement water supply systems shall be designed to 
minimize or eliminate infiltration of flood waters into the system; 


(7) New and replacement sanitary sewage systems shall be designed to minimize 
or eliminate infiltration of flood waters into the systems and discharges from 
the systems into flood waters; 


(8) On-site waste disposal systems shall be located and constructed to avoid 
impairment to them or contamination from them during flooding; and, 


(9) Any alteration, repair, reconstruction of improvements to a structure 
which is in compliance with the provisions of this ordinance, shall meet the 
requirements of "new construction" as contained in this ordinance. 


SECTION B. SPECIFIC STANDARDS 


In all areas of special flood hazard where base flood elevation data has been 
provided, as set forth in Article 3, Section B, or Article 4, Section CG. C10)" 
the following provisions are required: 


(1) Residential Construction. New construction or substantial improvement of 
any residential structure shall have the lowest floor, including 
basement, elevated no lower than ( feet) above the base flood 
elevation. Should solid foundation perimeter walls be used to elevate a 
structure, openings sufficient to facilitate the unimpeded movements of 
flood waters shall be provided. 


(2) Non-Residential Construction. New construction or substantial 
improvement of any commercial, industrial, or non-residential structure 
shall have the lowest floor, including basement, elevated no lower than 
(____ feet) above the level of the base flood elevation. Structures 
located in A-zones may be floodproofed in lieu of elevation provided that 


(3) 


(4) 
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all areas of the structure below the required elevation are water tight 
with walls substantially impermeable to the passage of water, using 
structural components having the capability of resisting hydrostatic and 
hydrodynamic loads and the effect of buoyancy. A registered professional 
engineer or architect shall certify that the standards of this subsection 
are satisfied. Such certification shall be provided to the official as 
set forth in Article 4, Section B (5). 


Elevated Buildings. New construction or substantial improvements of 
elevated buildings that include fully enclosed areas formed by foundation 
and other exterior walls below the base flood elevation shall be designed 
to preclude finished living space and designed to allow for the entry and 
exit of floodwaters to automatically equalize hydrostatic flood forces on 
exterior walls. 


(a) Designs for complying with this requirement must either be certified 
by a professional engineer or architect or meet the following 
minimum criteria: 


(i) Provide a minimum of two openings having a total net area of 
not less than one square inch for every square foot of 
enclosed area subject to flooding; 


(ii) The bottom of all openings shall be no higher than one foot 
above grade; and, 


(iii) Openings may be equipped with screens, louvers, valves or 
other coverings or devices provided they permit the automatic 
flow of floodwaters in both directions. 


(b) Electrical, heating, ventilation, plumbing, air conditioning 
equipment, and other service facilities shall be designed and/or 
located so as to prevent water from entering or accumulating within 
the components during conditions of flooding. 


(c) Access to the enclosed area shall be the minimum necessary to allow 
for parking of vehicles (garage door) or limited storage of 
maintenance equipment used in connection with the premises (standard 
exterior door) or entry to the living area (stairway or elevator). 


(d) The interior portion of such enclosed area shall not be partitioned 
or finished into separate rooms, except to enclose storage areas. 


Floodways. Located within areas of special flood hazard established in 
Article 3, Section B, are areas designated as floodways. The floodway is 
an extremely hazardous area due to the velocity of flood waters which 
carry debris and potential projectiles, and has erosion potential. The 
following provisions shall apply within such areas: 


(a) No encroachments, including fill, new construction, substantial 
improvements and other developments shall be permitted unless 
certification (with supporting technical data) by a registered 
professional engineer is provided demonstrating that encroachments 


(3) 


(b) 


(c) 
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shall not result in any increase in flood levels during occurrence 
of the base flood discharge. 


If Article 5, Section B(4)(a) is satisfied, all new construction and 
substantial improvements shall comply with all applicable flood 
hazard reduction provisions of Article 5. 


No manufactured homes shall be permitted except in an existing 
manufactured home park or subdivision. A replacement manufactured 
home may be placed on a lot in an existing manufactured home park or 
subdivision provided the anchoring standards of Article 5, Section 
A(2), and the elevation standards of Article 5, Section B(l) are 
met. 


Coastal High Hazard Areas (V Zones). Located within the areas of special 


flood hazard established in Article 3, Section B, are areas designated as 
coastal high hazard areas. These areas have special flood hazards 
associated with wave wash. The following provisions shall apply within 
such areas: 


(a) 


(b) 


cece 


(d) 


(e) 


(f) 


All buildings or structures shall be located ( feet) landward 
to the reach of the mean high tide. 


All buildings or structures shall be elevated so that the bottom of 
the lowest supporting horizontal member (excluding pilings or 
columns) is located no lower than ( feet) above the base flood 
elevation level, with all space below the lowest supporting member 
open so as not to impede the flow of water. Open lattice work or 
decorative screening may be permitted for aesthetic purposes only 
and must be designed to wash away in the event of abnormal wave 
action and in accordance with Article 5, Section B (5)(h). 


All buildings or structures shall be securely anchored on pilings or 
columns. 


All pilings or columns and the attached structures shall be anchored 
to resist flotation, collapse, and lateral movement due to the 
effect of wind and water loads acting simultaneously on all building 
components. The anchoring and support system shall be designed with 
wind and water loading values which equal or exceed the 100 year 
mean recurrence interval (one percent annual chance flood). 


A registered professional engineer or architect shall certify that 
the design, specifications, and plans for construction are in 
compliance with the provisions contained in Article 5, Sections B 
(5) (by? Cc) @ andi(d)¥ ofthis: ordinance} 


There shall be no fill used as structural support. Non-compacted 
fill s=may be used around the perimeter of a building for 
landscaping/aesthetic purposes provided the fill will wash out from 
storm surge (thereby rendering the building free of obstruction) 
prior to generating excessive loading forces, ramping effects, or 
wave deflection. The local administrator shall approve design plans 


(g) 


(h) 


(i) 


abe 


(k) 
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for landscaping/aesthetic fill only after the applicant has provided 
an analysis by an engineer, architect, and/or soil scientist, which 
demonstrates that the following factors have been fully considered: 


(i) Particle composition of fill material does not have a tendency 
for excessive natural compaction; 


(ii) Volume and distribution of fill will not cause wave deflection 
to adjacent properties; and 


(iii) Slope of fill will not cause wave run-up or ramping. 


There shall be no alteration of sand dunes or mangrove stands which 
would increase potential flood damage. 


Lattice work or decorative screening shall be allowed below the base 
flood elevation provided they are not part of the structural support 
of the building and are designed so as to break away, under 
abnormally high tides or wave action, without damage to the 
structural integrity of the building on which they are to be used 
and provided the following design specifications are met: 


(i) No solid walls shall be allowed. 
(ii) Material shall consist of wood or mesh screening only. 


(iii) Design safe loading resistance of each wall shall be not less 
than 10 nor more than 20 pounds per square foot; or 


(iv) If more than 20 pounds per square foot, a registered 
professional engineer or architect shall certify that the 
design wall collapse would result from a water load less than 
that which would occur during the base flood event, and the 
elevated portion of the building and supporting foundation 
system shall not be subject to collapse, displacement, or other 
structural damage due to the effects of wind and water loads 
acting simultaneously on all building components during the 
base flood event. Maximum wind and water loading values to be 
used in this determination shall each have one percent chance 
of being equalled or exceeded in any given year (100-year mean 
recurrence interval). 


If aesthetic lattice work on screening is utilized, such enclosed 
space shall not be designed to be used for human habitation, but 
shall be designed to be used only for parking of vehicles, building 
access, or limited storage of maintenance equipment used in 
connection with the premises. 


Prior to construction, plans for any structures that will have 
lattice work or decorative screening must be submitted to the local 
administrator for approval. 


Any alteration, repair reconstruction or improvement to a structure 
shall not enclose the space below the lowest floor except with 


I 


lattice work or decorative screening, as provided for in Article 5, 
Sections B (5)(h) and (i). 


(1) No manufactured homes shall be permitted except in an existing 
manufactured homes park or subdivision. A replacement manufactured 
home may be placed on a lot in an existing manufactured home park or 
subdivision provided the anchoring standards of Article 5, Section A 
(2), and the elevation standards of Article 5, Section B (1) are 
met. 


SECTION C. STANDARDS FOR STREAMS WITHOUT ESTABLISHED BASE FLOOD ELEVATIONS 


D/OR_ FLOODWAYS 


Located within the areas of special flood hazard established in Article 3, 
section B, are small streams where the Federal Emergency Management Agency has 
not provided base flood data and where no floodways have been identified. The 
following provisions shall apply within such areas: 


(1) 


2) 


No encroachments, including fill, new construction, substantial 
improvements, or new development shall be permitted within a distance 
from the stream bank equal to times the width of the stream at the 
top of bank or twenty feet each side from top of bank, whichever is 
greater, unless certification by a registered professional engineer is 
provided demonstrating that such encroachments shall not result in any 
increase in flood levels during the occurrence of the base flood 
discharge. 


If Article 5, Section C (1) is satisfied and base flood elevation data is 
available from other sources, all new construction and substantial 
improvements within such areas shall comply with all applicable flood 
hazard ordinance provisions of Article 5 and shall be elevated or 
floodproofed in accordance with elevations established in accordance with 
Article 4, Section C (10). When base flood elevation data is not 
available from a federal, state or other source, the lowest floor, 
including basement, shall be elevated, at least two (2) feet above the 
highest adjacent grade. 


SECTION D. STANDARDS FOR SUBDIVISION PROPOSALS 


(1) 


(2) 


(3) 


(4) 


All subdivision proposals shall be consistent with the need to minimize 
flood damage; 


All subdivision proposals shall have public utilities and facilities such 
as sewer, gas, electrical and water systems located and constructed to 
minimize flood damage; 


All subdivision proposals shall have adequate drainage provided to reduce 
exposure to flood hazards; and, 


Base flood elevation data shall be provided for subdivision proposals and 
other proposed development which is greater than the lesser of fifty lots 
or five acres. 


SECTION E. 
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STANDARDS FOR AREAS OF SHALLOW FLOODING (AO ZONES) 


Located within the areas of special flood hazard established in Article 3, 


Section B, 


are areas designated as shallow flooding. These areas have special 


flood hazards associated with base flood depths of one to three feet (1'-3’) 
where a clearly defined channel does not exist and where the path of flooding 


is unpredictable and indeterminate. The following provisions shall apply 
within such areas: 


(1) All new construction and substantial improvements of residential 
structures shall have the lowest floor, including basement, elevated to 
the depth number specified on the Flood Insurance Rate Map, in feet, 
above the highest adjacent grade. If no depth number is specified, the 
lowest floor, including basement, shall be elevated, at least two (2) 


feet 


above the highest adjacent grade. 


(2) All new construction and substantial improvements of nonresidential 
struccures: shall: 


(a) 


Adopted on 


Certified by: 


Date: 


have the lowest floor, including basement, elevated to the depth 
number specified on the Flood Insurance Rate Map, in feet, above the 
highest adjacent grade. If no depth number is specified, the lowest 
floor, including basement shall be elevated, at least two (2) feet 
above the highest adjacent grade; or, 


be completely floodproofed together with attendant utility and 
sanitary facilities to or above that level so that any space below 
that level is watertight with walls substantially impermeable to the 
passage of water and with structural components having the 
capability of resisting hydrostatic and hydrodynamic loads and 
effects of buoyancy. 


(Signature of Governing Board) 
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MODEL AMENDMENTS TO 
DEM FLOOD DAMAGE PREVENTION ORDINANCE 


I. Zoning 

a) Density 

Residential density shall not exceed five dwelling units per acre in 
Areas of Special Flood Hazard and three dwelling units per acre in Coastal 


High Hazard Areas. 


b) Density Bonus 

Any owner of a single or contiguous parcels which are partly within and 
partly without the Hazard Area boundaries may receive a density bonus. For 
each acre in an Area of Special Flood Hazard, one acre outside the Hazard Area 
may be rezoned to allow for a density or floor area ratio (at the election of 
the landowner) one-and-one-quarter times greater, or a minimum lot size one- 
and- one-quarter times smaller, that provided by the existing zoning 
provisions. For each acre in Coastal High Hazard Areas, the density bonus for 
each acre outside the Hazard Area shall be one-and-one-half times the existing 


1 


provisions. 


c) Nonconforming Uses 
Any use or structure which exists at the time of enactment of this 


ordinance may be continued, without expansion or substantial alteration, 


the density bonus provision is intended to be a form of compensation for 
the restrictions of the Hazard Area ordinance. It balances the restrictions 
on development in the Hazard overlay zone by allowing more intense development 
elsewhere, thus creating a means to accommodate market pressures, alleviate 
any perceived unfairness of hazard mitigation restrictions, and discourage 
takings suits. By eliminating the requirement that the restrictions and the 
bonus be applied to the same or contiguous parcels, this provision could be 
extended and developed into a Transferable Development Rights scheme. 
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unless: the use or structure is abandoned or discontinued for a period of one 
year; or the structure is damaged or destroyed by flooding, wave action, wind 
action, beach erosion, or other result of a hurricane or coastal hazard, to 
the extent of 50% or greater of its market value as determined by the 

tax assessor.“ All damaged, destroyed, or substantially altered structures 


must be rebuilt in conformance with this ordinance. 


II. Subdivision Requirements 


a) Lot Configuration 

Lots must be at least one-and-one-half times as long as they are wide, 
and the long side shall be perpendicular to the shoreline. The minimum lot 
size for a single family residential structure shall be 20,000 square feet in 
Areas of Special Flood Hazard, and 30,000 square feet in Coastal High Hazard 


Areas. 


b) Site Preparation 

Any natural vegetation which is damaged or destroyed in construction, 
except that occupying the building footprint and driveway, shall be replaced. 
No sand may be removed from the site, and dune systems are to be undisturbed. 


Construction may not decrease the elevation of the site, and the site is to be 


2py allowing the rebuilding of uses damaged or destroyed by non-coastal- 
hazard-related causes (i.e., fire), this provision softens the impact of 
hazard-related development restrictions which may create large numbers of 
nonconforming uses. 

This is to allow an “escape lot" or sufficient room to relocate 
structures if erosion or storms moves back the shoreline and/or the CAMA 
setback line. 

Minimum lot sizes will be proportional for other uses. 
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returned to its original contours to the maximum extent possible. Impervious 


surface coverage shall not exceed twenty-five percent of the lot area. 


c) Hazard Disclosure 
All subdivision proposals shall provide, and show on the final plat as 
recorded in the County land records, base flood elevations and the 


boundaries of Areas of Special Flood Hazard and Coastal High Hazard Areas. 
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Model Post-Storm Moratorium Ordinance 


1, Statutory Authority and Statement of Purpose 

Under the general police power authority of N.C.G.S. §160A-174 et seq. 
(153A-121 for counties), hereby enacts a Post-Storm Reconstruction 
Moratorium. Because is a coastal community and subject to the 
destructive forces of hurricanes, storms, and other natural hazards, careful 
planning is necessary to ensure a level and pattern of development which will 
not unreasonably endanger life and property. The post-disaster period offers 
an opportunity to implement comprehensive, planned reconstruction measures 
such as the Hazard Mitigation Plan, but the confusion and community 
anxiety which often accompany the aftermath of a disaster can impede these 
efforts. A moratorium on development activities can provide a necessary 
breathing space, limited in scope and duration, during which the 
government can better assess the damage situation, attempt to coordinate the 
relief efforts of state and federal agencies, and promote reconstruction in 


conformity with the Hazard Mitigation Plan. 


2. Declaration of the Moratorium 

A Post-Storm Reconstruction Moratorium shall exist upon the occurrence of 
one or more of the following events: is struck by a hurricane of force 
equal or greater than 3 on the Saffir-Simpson scale, as determined by the 
National Weather Service; is declared a disaster area either by the 
Governor of North Carolina or the President of the United States; or twenty 


percent or more of the structures in , or any zoning district thereof, 
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as determined by the Building Inspector, are destroyed or substantially 


damaged by a hurricane or other coastal storm hazard. 


3. Effect of Moratorium 

The Moratorium shall be declared by the Mayor (Chief Executive) as head 
of the Reconstruction Task Force, and shall remain in effect until revoked 
according to the triage provisions in Section 4(b) of this ordinance. In no 
case shall the Moratorium be of less duration than thirty days. While the 
Moratorium is in effect, no development permits or variances of any kind shall 
be issued, no rezonings or zoning changes shall be approved, and no 
construction or reconstruction activity may be undertaken, excepting only 
minor interior repairs and emergency repairs necessary to prevent injury or 


loss of life or imminent collapse or other substantial damage to structures. 


4. Triage Provisions 


a) Task Force Responsibilities 


Upon declaration of the Moratorium, the Reconstruction Task Force shall 
be activated. The Task Force shall consist of: 6 The Task 
Force shall immediately survey all affected areas and prepare a report, 


dividing (the jurisdiction) into the following three categories: 


1. Undamaged or Slightly Damaged Areas: 
Areas in which buildings, structures, or other improvements have been 


damaged up to 25% of their assessed market value, as determined by the 
Building Inspector and/or Tax Assessor; 


°The moratorium may also be made to apply only in one or more of the 
triage-classified areas. 

Composition of the Post-storm reconstruction Task Force should be 
specified according to the jurisdiction's Hazard Mitigation Plan. Several 
members of the Task Force should also be members of FEMA federal/state/local 
post-disaster teams, so as to coordinate relief and reconstruction efforts. 
For further discussion, see Chapter 6, Part Il. 
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2. Damaged Areas: 
Areas in which buildings, structures, or other improvements have been 
damaged to the extent of greater than 25% but less than 50% of their 


assessed market value, as determined by the Building Inspector and/or 
Tax Assessor; 


3. Severely Damaged Areas: 
Areas in which buildings, structures, or other improvements have been 
damaged to the extent of 50% or more of their assessed market value, 
as determined by the Building Inspector and/or Tax Assessor. 
Within each category, the Task Force shall recommend any changes in zoning, 
subdivision regulations, setback, density, or elevation requirements, or any 
other ordinances which it deems necessary or advisable to prevent a recurrence 
of coastal hazard damage. 
The Task Force shall also identify any parcels or locations suitable for 
acquisition by (the jurisdiction) or by (the jurisdiction) in conjunction with 


state or federal agencies or private conservation organizations.’ 


b) Substantive Provisions 

1. Undamaged or Slightly Damaged Areas 
Within Undamaged or Slightly Damaged Areas, the Moratorium shall be 
lifted as soon as possible after 30 days have elapsed. Reconstruction, 
subject to applicable ordinances and regulations, may commence as soon 
as roads, water, sewer, electric, telephone, and other essential 
public services are restored. 

2. Damaged Areas 
Within Damaged Areas, the Moratorium shall not be IP Ledsuntl wate 
(Town Council/County Commissioners) have made a final disposition of 
the Task Force’s recommendations as to whether any additional 

’The locality could consider acquisition through negotiated purchase, 


condemnation, the NFIP §1362 program, state beach access programs, or purchase 
of development rights. For further discussion see Chapter 5. 
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development restrictions should be enacted in the Area or whether any 
property rights in the Area should be purchased. 

3. Severely Damaged Areas 
Within Severely Damaged Areas, no reconstruction shall occur except 
under the following conditions: residential densities shall be one- 
half the underlying requirement, and minimum lot sizes in the Area 
shall be twice the underlying requirement. All uses permitted under 
the underlying zoning, except single-family residential and accessory 
uses, shall be conditional uses. Alternatively, reconstruction shall 
comply with the provisions applicable to Coastal High Hazard Areas, 


whichever is more stringent. ® 


8 The types of density reduction listed are illustrative only; they are 
examples of imposing an automatic, predetermined development restriction in 
the most severely damaged areas. Given the circumstances of the hurricane 
aftermath, this area will have been substantially overdeveloped, and an 
automatic downzoning or density reduction offers the chance for reconstruction 
to proceed from a clean slate at a lower, more appropriate level. 
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Cee O = iceuel ree OMe Lem 
PED Soha Wiehe BWR Sieh BYP kha). 
SOV ee aS 4h AG OU Le 
5 OME L OOM OOF O5be OD hens, 
TDA] SES ee) Deo 20 ORL 
101 LOSee LOS ee DL Omer Se 
PYGee 1 ee 1 8 LAO LSU: 
B52 = 533) 15 7Fie5 9s Osea Os. 
165 #9168516 9ene | / Ohew ley 20, 
17S. L87he 1 oi? e202. e205T 
2O06me 207 ee lLOee 21S coe 
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Management Act 
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factors 
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jie a0ee os, eee eo 

Costs. See Fiscal resources 
and economic factors 

Countiest = 1-65" 9. 9427614 eu 2 
45, 46,9467 484 8942926 
VOA* 54-11 5.9141 98 Lees 
1323163, 204 See-aleo 
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Emergency management. See 
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Hurricane Evacuation Study 
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Incomes 22 aazo 105, 164 
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595.60 

New Jersey Supreme Court, 187 

NewhyYork@(state) ehOSie30! 
191 

NFIP. See National Flood 
Insurance Program 

NOAARHS7 jae ca 

North Carolina. See specific 


COpICsawCleleocm™ COUntCI ES. 
and towns: and entries 


immediately following 


2A FRI E6 2 


North Carolina Board of 
Transportation, 210-12 
North Carolina Building Code, 
10-11, 43-44, 110, 172 
North Carolina Building Code 
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